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Whole No. 280 


How to Mold Large Centrifugal Pump Casings 


The Difficulties of Molding and Casting This Class of Work Were Success- 
fully Overcome by Careful Foundry Practice—Proper Handling of Cores 


NTERESTING foundry prob- 

lems frequently are encoun- 

tered in molding and casting 

large centrifugal pump cas- 
ings. Although the castings are bulky 
and heavy, the metal sections are com- 
paratively limited and great care must 
be taken in setting and anchoring the 
cores to prevent displacement, the diffi- 
culties being increased by the size of 
Furthermore, the foundry- 
man usually is obliged to use standard 
flasks equipment, the 
profit not permitting a heavy investment 
in special rigging. It is the purpose of 
this article to point out how some of 
the obstacles met with in this class of 
work were overcome in making the 
castings for four 72-inch, 1,000,000-gallon, 
twin centrifugal pumps at the plant of 
the McIntosh & Seymour Corporation, 
Auburn, N. Y. The pumps were de- 
signed for work on a drainage proposi- 


the cores. 


and margin of 


FIG. 





1—PUMP CASINGS IN MACHINE SHOP 


tion in the south, the average head of 
water being 12 feet. 
The casing for each pump consists of 


eight separate castings. One of the 
finished casings is shown in Fig. 1 
assembled on a boring mill. As _ this 


illustration indicates, the upper part A 


is cast separate from the lower portion 
B, the two parts being bolted together 
in the middle. The part A is com- 


paratively simple, the lower part being 
complicated by the inlet and outlet pas- 
A detailed 
part of the casing is shown in Fig. 2, 


internal view of this 


sages. 


which indicates how the twin castings 
are bolted together. The twin cover 
pieces, A, Fig. 1, are bolted to the 
finished flange shown in the fore- 


ground of Fig. 2. 


The lower part B was molded in a 


pit using a cheek and a cope, the cover 
molded 


being separately in 


large cast iron flasks. Completely formed, 


pieces A 


built-on, hollow wooden patterns were 


made for both portions of the casing. 
The patterns were split through the 
axis of the pump runner. 


The pit in which the lower piece B 
was molded was 13 feet square and four 
It is shown in Fig. 3 with 
the mold in a partially finished condi- 
The cheek, which fits the 
pit portion of the mold, flush with the 
floor level, was 30 inches in depth. The 


feet deep. 


tion. over 


which served simply as a cover 
Cast iron flasks 
13 feet square were used for the cheek 
The metal in the cast- 


cope, 


was 12 inches in depth. 


and cope molds. 


ing has an average thickness of one 
inch. The casting for the lower part B, 
Fig. 1, weighs 15,000 pounds, the cover 
piece A weighing 6,500 pounds. 


As indicated in Fig. 3, the flanges, 


with which the two symmetrical portions 
of the completed casing are bolted to- 


gether, were made in dry sand cores 
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THIS IS 


FIG. 2—LOWER PORTION OF PUMP BEING FINISHED ON 


THE PART MARKED BJUIN FIG, 1 
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FIG. 3—PIT MOLD FOR PART B 


the after the 
pattern was withdrawn. 

The snail the runner 
passage was made on cast iron arbors, 
two inches square, reinforced by heavy 
rods as the background of 
of the 


which were set in pit 


core forming 


shown in 
The 
vented with 

which 


interior 
coke. The water passages 
the lower half of the 
runner were formed by large dry sand 
cores, one of which is shown in Fig. 4. 
In closing the pit mold, the bottom water 


Fig. 5. core was 


surround 


passage and flange cores were set first, 
followed by’ the snail core, after which 
the upper water passage 
dropped into position. 


core was 

Three molders were employed on the 
job, and the cores were made by 
men. An 
week was 


two 
average of one 
turned out. The 
poured through two 34 by 
connected .to the flanges. 


casting a 
metal was 
4-inch gates 
Six risers 3 y 
inches in diameter were provided; they 





SHOWN IN 





FIGS. 1 AND 2 FIG. 4—INLET 


were attached to the upper portion of 
the flanges and other high parts on the 
castings. The metal was fed through a 
green sand pouring basin. 

The cover pieces A, Fig. 1, were made 
in a 7 by 10-foot cast iron flask, the 
drag being 3% feet and the cope 4 feet 
in depth. Only one large core was 
required to form the runner chamber. 
The molds were oven-dried before they 
were poured. 

A close-grained, 
silicon iron was employed. 
analyzed as 


comparatively low 
The metal 
Silicon 1.66 per 
cent; sulphur 0.08 per cent; phosphorus 
0.575 per cent; manganese 0.41 per cent; 
graphitic carbon 3.03 per cent; combined 
carbon 0.45 per cent. This metal was 
obtained from a mixture containing 4714 
per cent No. 2 plain northern foundry 
pig iron; 5 per cent No. 3 Susquehanna 
pig; 21% per cent of 


pig ; 


follows: 


10 per cent silicon 


7% per cent old car wheels; 35 
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per cent returned foundry scrap and 214 
per cent selected steel scrap. Seventy-two 
hour foundry coke was used, the melting 
ratio being approximately one to nine. 


Products Described 

of “The Merry 
Molder”, the house organ of the Os- 
born Mfg. Co., Cleveland, containing 
30 pages, illustrates and describes 
briefly the different types of machines 
built by this company. 


A catalog edition 


These include 
rock-over drop-draft, drop-plate strip- 
ping plate machines, hand squeezers, 
roll-over hand 


squeezers, power 


squeezers, jolt-ramming machines, 
combination stripping plate and roll- 
over machines, electrically-driven jolt- 
ramming machines, machines 
of various types, as well as pneumatic 


vibrators and 


special 


other equipment for 


molding machine operations. 


ae ed 


— _ i 











FIG. 5 


SNAIL 


CORE WITH CORE-BOX IN THE 
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Pennsylvania's Control of Foundry Operations 


A Summary of the New Regulations Adopted by That Commonwealth Govern- 


ing the Operations of Casting Plants—Similar to New 


EGULATIONS 


the control of foundry op- 


erations in the 


Pennsylvania, known 
“Safety Standards”, and compiled by 
the State Industrial Board, 
effective Nov. 1. In many 


the provisions are similar 


adopted by the New York Industrial 
Commission, although many i 1e 
stringent requirements enforced 
the latter are lacking. In Ohio, 
eoverninge the equipment and 
tion of foundries are being drawn, 
it is probable that in other states 1 
which the foundry industry 
high among the metal-working 
similar codes soon will be 
The standards to which Pennsylvania 
foundries must comply follow: 


Definitions 


An iron or steel foundry shall mean 
a place where iron or steel 
metals are melted and poured into 
molds in the making of castings 
gether with all cleaning, corema 
drying, wash rooms and toilet rooms, 
used in connection therewith. 

The term entrance as used 
regulations, shall mean main doorways 
opening directly to the outer 

mgway as used 
regulations, shall mean well 
passageways’ dividing the 


The term 


floor of foundries, but not 


between molds. Spaces between molds 
shall be divided into three 


which shall be known as 
aisles, hand ladle aisles and 
atsles. 


Section 1.—Entrances to 


shall be protected from 
April 1 of each year by 


vestibule, either stationary 
able, which shall be so constructed 
eliminate drafts and of such 
sions as to answer ordinary purposes, 
such as the passage of wheelbarr 
trucks and small industrial cars 

regulat’on shall not apply to entra 


used for railroad or industrial 


handled by locomotives or 


for traveling cranes, horse-drawn 


hicl 


icles or automobiles: these 
may remain. open only for such 


as is neces-ary for the 


egress of such cars, trucks and cr 


horse-drawn vehicles or 


No locomotive shall he p 


remain inside the factory 


loadine or unloading of the 
Section 2. Main ganewavs, 
metal is carried by hand, bull 
ladies, shall not he less than 5 feet wi 
Truck ladle gangways”) which 
main gangways shall not be 
4 feet wide. bull ladle aisles 
floors shall not be less than 3 feet wide. 


Single hand ladle or buggy 












between floors shall not be less 
inches wide. Where trolleys are 


over molding floors for pouring metal, 
the aisles shall be of sufficient width to 
permit the safe ingress and egress of 
employes and the safe use of the ladles. 
Where it is necessary to occupy the cen- 
tral portion of the floor svace in the 
production of castings, continuous gang- 


) 
way space shall be provided. 


Section 3.—During the progress of 
casting, every gangway or aisle shall be 
kept entirely free from undue dampness 
or obstructions of any nature. Every 
gangway shall be kept in | condition 
at all times. Every inzway where 
industrial trucks are used shall be con- 
structed of a hard material of substan- 
tial character and the t f the rail 
shall be flush with the fl 

Section 4—Where smoke, steam, gases 
or dust arising from at f the opera- 


tions of the foundry are dangerous to 
health or eyes and where a natural cir- 
culation of air does not carry off such 
smoke, steam, gases or dust, there shall 
be installed and operated hoods, ven- 
tilators, fans or other mechanical means 
of ventilation. 





Section 5.—The cleaning and chipping 
of castings shall done in cleaning 
rooms except that where traveling cranes 
or wl i 
are used for conveying castings into 
such rooms, a separating partition shall 
be erected which shall not be less than 
12 feet in height. In existing installa- 
tions, where the crane cage or crane 
girders will not permit the erection of 
a 12-foot partition, the height of the 


lere, im existing installations cars 


partition may be reduced sufficiently to 
permit of the clearance of same. Large 
castings may be chipped cleaned by 
hand in the molding and casting room, 
provided sufficient protection is fur- 
nished by the use of a curtain or screen 
or some other means equally good to 
protect employes who are otherwise em- 
ployed therein. This regulation shall not 
apply if mechanical contrivances are 
used for cleaning castings and the dust 
and particles arising therefrom are ef- 
fectively removed at tl point of 
} F ] 


origin bY means OF an exhaust system. 


. F ; F 
Section 6.—Where tumbler mills are 


used, exhaust systems shall be installed 
to effectively carry off the dust arising 


from the cleaning of castings except 
where the mill is operated outside the 
foundry. This regu shall not pro- 


hibit the use of a water barrel to clean 
castings. Sand blast perations shall 
be carried on in the open air or in a 
separate room used solely for such pur- 
pose. The milling of cupola cinders, 
when done inside the foundry, shall be 
carried on | in exhaust mill or water 
mill 

Section 7 he fl ath and im- 
mediately surrounding the cupola. shall 
slope and drain awav from the base of 
Same, 

Section 8.—Cores shall t be blown 
out of castings by compressed air un- 
less such work is don utside the 


foundry or in a special room or dust- 
proof enclosure. Men employed in clean- 


4 


York State Rules 


ing castings by compressed air or sand 
blast shall wear eye guards and helmets. 

Section 9—Where natural light is in- 
sufficient properly to light the foundry, 
artificial light of sufficient power shall 
be provided. 

Section 10—lInterior walls of foun- 
dries shall be whitened, in the discre- 
tion of the Industrial Board. 

Section 11—Proper and sufficient heat 
shall be provided and maintained in 
every foundry. Open fires may be used 
for the drying of molds or cores if 
coke ‘containing less than 1 per cent 
of sulphur is used; also charcoal, gas 
or oils may be so used; where prac- 
ticable, such drying of molds or cores 
shall be done at night. 

Section 12.—All hand and bull ladles 
shall be dried in ovens or outside of 
the foundry. <A sufficient number of 
heet : 


1° 


sheet iron shie shall be available in 


iron foundries for use in covering hand 
bull ladles. 

Section 13.—Suitable facilities shall be 
provided for the thorough drying of 
employes’ clothing Such facilities may 
be located in the wash room, the locker 
room, or in a room used exclusively for 


h purpose. 





o1] 
Sanitary Conveniences 


In each foundry in which 10 or more 
persons are employed or engaged in 
labor, there shall be provided and main- 
tained for the use of said employes in a 
place conveniently accessible and con- 
nected with said foundry in such a man- 
ner that access thereto can be had with- 
out exposure to the open air, a_ toilet 
room of suitable size wherein said em- 
ploves may change their clothes; such 
toilet rooms shall be provided with 
wash bowls of sufficient capacity ade- 
quately equipped with hot and_ cold 
water service; such wash rooms. shall 
be kept clean and sanitary and shall be 
properly heated during cold weather. 
There shall also be established and main- 
tained separate from said toilet rooms, 
a suitable water-closet. The said toilet 
room and the said water-closet shall be 
connected with the foundry building in 
such a way that access thereto may be 
had without exposure to the open air 
and shall be properly heated ventilated 
cleaned and protected from the dust of 
such foundry. 

Section 14.—Water-closets shall be pro- 
vided in every foundry and for each 
sex, according to the followin~ table: 


No. of 
No ! per I losets Ratio 

1 to 10 1 (1 for 10 ) 
11 to 25 (1 for 12%) 
26 to 6 3 (1 for 16%) 
61 t 80 4 (1 for 20 ) 
81 to 125 5 (1 for 25 ) 


For every unit of 45 or fractional part 
thereof in excess of 125 persons em- 
ploved, one additional water-closet shall 
be provided. 

Section 15.—One urinal shall be pro- 
vided for 30: employes or less; two for 
80 or less, and thereafter one urinal 
shall be provided for every 80 employed 
or fractional part thereof. 

Section 16.—Wash basins with faucets 


t 
f 








for hot and cold water shall be supplie 
according to the following table: 


1 fe 
1 f 
1 fi 
1 f 
1 f 


one additional 


Section 17.—Wash rooms hereaft 


shall be provided 


one shower bath with an amplk 


additional 50 men one additional 
bath shall be provided. 


ranged for locking, 
employes and shall be 


convenient places in 


determined by the 


spected daily as 
men preparing an 
addition a regular inspecti 


inspection sha 


for their examinati 


railed when not 
sufficiently guardec 


structed that the center 
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be well filleted and in order to prevent 
the sling slipping off or riding the 
button, the radius of the corner be- 
tween groove and button shall be ap- 
proximately equal to the radius of the 
sling used, the remainder of the inside 
edge of the button to be straight. All 
trunnions constructed after Oct. 1, 1915, 
shall bear the date of their construction. 

Section 25.—The use of high explo- 
sives on the foundry premises for the 
breaking of castings is prohibited -unless 
effective protection is provided. 

Section 26—The breaking of castings 
by the use of a drop inside the foundry 
during working hours is prohibited. 
Where a drop is used for the breaking 

castings or outside of the 
foundry a permanent shield of heavy 
planking or other effective protection 
shall be provided. 


; 


scrap 


>, 


27.—TE-very employe shall use 
safety devices furnished for his protec- 


1 


“t 
section 


tion the employer, where there is a 
hazard connected with his employment. 
Section 28.—Where rooms in~ which 


adjoin rooms 
made by females and 
making of cores and the 
iking of cores are simultaneous opera- 


core ovens are located 
cores afre¢ 


where the 


tions, the partition between such rooms 

ill be constructed of concrete, hollow 
tile, brick, metal, or other material ap- 
proved by the Industrial Board and 


ere shall be in such partition only such 
penings as are required by the nature 
ie business 


y 
Section 2Y. 


All openings 11 
oven room 
T¢ male Ss are 


partitions 
and the 
employed 


etween the core 
which 


shall be vestibuled with a revolving 
device or double doors which shall be 
self-locking, or any other self-closing 
levice equally effective, which shall be 
approved by the Industrial Board. Such 
device shall be kept in such condition 
that gases, fumes, and smoke shall be 
effectually trapped. 

Section 30.—No female shall be al- 


handle cores which have a 


temperature of more than 110 degrees 
Faht 

Section 31—No female shall be per- 
mitted to make or handle cores when 
the combined weight of core, core box 

phere ee 1] . > 

plate at which she is working ex- 
eeds 15 pounds 
Brass Foundries 


Phe term brass foundry shall mean a 


lace where brass, aluminum, copper, 
ne, gold, silver or composition 

tals containing any of the foregoing 
ils are melted or poured into molds 


he making of castings, except that 

undries where aluminum only is melted 
r regulations govern- 

undries. 

The term cellar when used in these 

i nean a story more than 


iron and steel fi 


ne-half below the level of the ground 
unding the building. 
Phe term ment when used in these 
regulations shall mean a_= story partly, 
less than ne-half below the level of 
eround irrounding the buildings, 
nd shall be considered the first story 
such building 
Section 32.—The regulations relative 
to dust, smoke, gases or fumes, ventila- 
tion, sanitation, heat, light, gangways 
ind aisles, safety appliances, washrooms, 
cleaning rooms, drying and locker ac- 
commodations, as specified for iron and 
steel foundries, shall apply to brass 
foundries, except that main gangways 
hall not be less than 4 feet wide and 
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gangways between molds on spill troughs 
shall not be less than 3 feet wide. 
Section 33.—When the crown plate of 
an upright melting furnace is elevated 
above the surrounding floor in excess 
of 12 inches, the furnace shall be 
equipped with a platform guarded with 


a standard railing; and such platform 
shall be constructed of metal or other 
fire-resisting material, and shall extend 


along the front and sides of the furnace, 
flush with the crown plate and_ shall 
be at least 4 feet in width and shall be 
clear of all obstructions during pouring 
time. If the platform is elevated above 
the floor in excess of 12 inches the 
lowering from same of crucible contain- 
ing molten metal shall be by mechanical 
means. 

Section 34. — When the 
weight of a crucible, tongs and molten 
metal exceeds 100 pounds, it shall be 
removed from the furnace and deposited 
on the floor by mechanical means. 


Finish 


When smoke finish is de 
sired on molds made on_ benches or 
tubs, smoke boxes which shall effectually 
trap the smoke shall be used; such 
boxes to be connected with flues to the 
outer air. 
Section 36. 


combined 


Smoke 


Section 35. 


When molders work side 


by side at least 5 feet of space side- 
ways shall be allowed for each man, 
and a clear space of 3 feet shall be 
provided back of each man. 

Section 37.—Hoods shall be provided 


directly above all brass melting furnaces 
using gas or oil as fuel, which will 
effectually trap all gases and fumes 
generated in the melting of the metal; 
such hoods shall be provided’ with 
outlet pipes to lead the gases or fumes 
to outer air. 

Ventilators shall be provided over al] 
other furnaces used for melting brass or 
composition metal, to effectually remove 
the gases above the furnaces. 

Section 38.—Brass foundries 
provided with natural light 
least two sides or from at 
side, and skylights in roof. 

Section 39.—All persons removing pots 
containing molten metal from furnaces 
or handling such pots shall be provided 
with protection for legs and feet. 

Section 40—Gangway dirt and _ floor 
scrapings shall not be riddled in the 
room where workmen are employed, 
unless it is so dampened as to prevent 


shall be 
trom at 
least one 


dust. arising therefrom. 
Section 41.—Stoves for drying molds 
when located in the rooms used by 


workmen, shall be 
casing of Ire 


surrounded by a 
resisting material, to the 


full height of the stove at the discre 
tion of the Industrial Board. 
Section 42.—No brass foundry shall 


hereafter be constructed with a clearance 


less than 14 feet between the lowest 
point of the ceiling and the floor, except 
that where a peak, saw tdoth, monitor 
or arch roof is constructed the side 
walls may be of a minimum height of 
12 feet. 

Section 43.—No foundry shall here 
after be located in a cellar or basement 
unless the ceiling shall be at least 14 


feet in height, measured from the fin- 
ished floor to the under side of the 
ceiling; and, if the foundry is located 
or intended to be located entirely in the 
front part of the building unless the 
ceiling shall be in every part at least ¢ 
feet 6 inches above the curb level of 
the street in front of the building; or 
if the foundry is located or intended tc 
he located entirely in the rear part of 
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the building, or to extend from the 
front to the rear, unless the ceiling shall 
be not less than 3 feet above the curb 
level of the street in front of the build- 
ing, and the foundry shall open upon a 
yard or court which shall extend at 
least 6 inches below its floor level; nor 


HE HEAD of the production 
department of a foundry al- 
ways should be able to turn 


to his card records of foundry 


output and ascertain therefrom at a 
glance the actual standing of any of 
the production orders for castings. The 


records should indicate the actual daily 
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unless proper and adequate provisions 
shall be made for lighting and ventila- 
tion. 


Section 44.—In case any foundry that 
was legally operated in a cellar or base- 
ment on Oct. 1, 1915, shall be discon- 
tinued or closed by the department, it 


Perpetual Inventory of Rough Castings 


By H A Russell 


an actual report of the number of rough 


castings which are immediately at hand. 
The totals are entered on a 3 x 5 card, 
Fig. 1, headed Amt. This 
card is the permanent production record 
After this 


obtained, the quantity 


in a column 


information has been 


of 


form, 
castings to be 
ordered from the foundry is entered on 
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can thereafter be reopened as a foundry 
only by complying with the provisions 
of the regulations relating to future 
foundries. The occasional use of a 
foundry for the purpose of evading this 
regulation shall not be deemed a con- 
tinuance of use thereof. 


dry foreman with instructions regarding 
the ones which are the most important. 
Form 4, 2 the word Rush 


2, has 
printed diagonally across its face in red 


Fig. 
ink and this same signal is printed on 
the duplicate. Other 
without the 


When the 


forms also 
Rush 


foreman is ready to 


are 


used word printed 


thereon. 











































status of orders, showing clearly whether the form, 4, Fig. 2, entitled “Production place the cards with the molders, they 
the loss by defective castings is ex- Record of Castings”. This form con- are distributed by the foundry time 
cessive or whether the specified quan- sists of two parts; the original, which is clerk. When the molders finish their 
tities are being seriously over-run. The ordinary white paper carbonized on the day’s work, the quantity of castings 
records also should show whether cast- back, and the duplicate, of light-weight made is entered on the cards in lead 
ings that are needed to keep the balance cardboard. The duplicate is the mold- pencil. Subsequently, after the castings 
if the factory busy are being received ers work card and the two are padded are counted, the molders are notified of 
in sufficient quantities to prevent a break in lots of 35, being perforated at the the number of defectives. When the 
in the plans which have been made top, the upper edge being stapled. When total of good castings made equals the 
through consultation between the head of the originals and duplicates are torn off quantity specified on the card A, Fig. 2, 
the production department and the fore- from the pad they are 3 5 inches, a it is returned to the foreman, indicating 
men. Maintaining an inventory of rough standard size for filing. The originals to him that the production order has 
castings is one of the most difficult are kept in the office and are filed been filled. From the foundry the rough 
problems for foundrymen to solve. The numerically according to pattern number castings are distributed to the other de- 
reason for this is that a great many of under the machine name index card. partments and in each a count is made 
the castings are small, in many shops The duplicates are handed to the foun- of all castings received and these are 
weighing only a few ounces entered on the “Goods 
to several pounds. In our om 6 2e - Sie 7 _Bin_Z Received” blank, Fig. 3, 
shop the number of pat- Low Limit /@Z7_ Desireable Order 577 Used on ___#2 the — which is 8% x 11 inches. 
terns exceeds 30,000 and —— f —— <- ee — This. form is delivered to 
a larwe nunibes of these is fais Order No. Amt au Recd. Date _Deld os tee Date | Recd. | Date | Oeld. On Hand the production desert 
required for repairs only. “op im an 41 — ment, which enters daily 
Unless the records .are ac- ape ee ; Z 7 = “ah the castings received by 

M2 £\ %2>| 40\ 2£0 ? ; 
curate, there always will 6), QZ VA 1 el 343 all departments. These 
be a surplus or shortage \ 4 ‘fo 2g entries also are made on 
of castings, but this sys- Oe) 95. YL S2.\ HIS the original production 
tem in our plant has given Yo 3 o| 60 05 record of castings, form 
accurate results after a i274 SY| 357 A, Fig. 2. When the 
trial of several years. To P22 0 2 Pf total received equals the 
carry out this system, ‘t ? 3 | 257 amount ordered, this con- 
first is necessary to obtain es" | 60 | 22f ' stitutes a quick check 

PRODUCTION RECORD OF CASTINGS “~/2 MOULDERS WORK CARD AP / of /d 


ALLL. - 
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Liga Zab 


PART NAME___ 
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the receptacle 


from all departments 


no conditions 
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Spongy Piston Castings 


By W. J. Keep 
, Ouestion:—We are experiencing dif- 
fer ficulties in casting pistons, which leak 
r around the inside braces and it seems 
fn if the metal draws away from these 
parts. Some of the mixtures we have 
istin used follow : 
one pee Silicon, 1.75 per cent; sulphur, 0.042 
i] s-per. cent manganese, 1.11 per cent; 
; phorus, 0.32 per cent. This was all 
, ; gy iron. 
Silicon, 1.56 per cent; sulphur, 0.045 
¢ er cent manganese, 0.92 per cent; 
sphorus, 0.25 per cent. This like- 
fective wise was all pig iron. 
ling, the Silicon, 1.30 per cent; sulphur, 0.064 
rk is per cent: manganese, 0.81 per cent; 
made phosphorus, 0.244 per cent. This mix- 
‘in is ture consisted of 700 pounds of scrap 
til tl and 1,300 pounds of pig. 
! Silicon, 1.40 per cent; sulphur, 0.045 
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manganese, 1.08 per cent; 
phosphorus, 0.20 per cent. This again 
was an all pig iron charge. 

We are experiencing no trouble with 
regular castings or large semi-steel 


re 1 SACL na paper presented erore 


| 
‘ican Foundrys 





rmain Porter recommends 


analysis for ~ Sto! ast- 





nade QO per ent yhos rus 
‘ 0.30 to 0.50 per cent and m nest 
4 0.40 to 0.60 per cent It wall noted 
your mi res that manganese? is t 
l elemen \ h S highe hi 
lysis W ile tine +8) osphorus s | we’ 
, 1 , 
1 ¢ UDI ( dently is not 1 r 
( sition our mixture prol 
| e pa SI lie i aC t 
This sli effect the setting f all parts of the 
partment casting at the same time W here the 
rorematl ribs join the body of the piston there 
proper is a greater mass of metal and this 


vols after the rest has become solid, 


resulting in the iron 


and steel 
pany’s 
folder 
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drawing away 


from that which already has set. If the 


pattern cannot be changed, chills must 


employed to cause the metal to set 
these points. Try chills on the in 


side, but if these make the metal too 
hard for machining, then place chills in 
the cores, which will chill the exact spot 


where the trouble occurs. 


Describes Products 
Rome, N. Y 


The Jones Paint Co., 


has recently issued a number of at 
tractive booklets describing its prod 
ucts. Under the caption “A Feather 


Our Cap” photographs are pre- 


sented showing orders received from 


large number of the leading iron 
companies for the com 
Another 
reproduces the 


paints. interesting 


sworn State- 


ment of a public accountant, showing 





ie \jax 


chairman of the 


when he was 


the General 


‘ity, has 


cincinnati. 


Date £ 24H = 


SPOILED OR DEFECTIVE PARTS 


4 Oe. 


RN Jt oa — 
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that in the last 10 years, 95 per cent 


the buyers of the Jones company’s 


paint have re-ordered. 


Death of J. G. Hendrickson 


Joseph G. Hendrickson, 


Metal Co., 


founder 
Philadelphia, and 
board oft directors 
4 in that city, at the age 


Mr. Hendrickson retired as presi 





nt of the company about a year ag 
‘lected chairman of the 


ard of directors, which office’ he 


Iso occupied with the Ajax Metal ( 


the Soutl Birmingham, Ala. He 


was president also of the Ajax Lead 


oating Co. The Ajax Metal Co. was 


established in 1880. 


Phi Sprague Electric Works ot 

Electric Co., New York 
established a_ sales office 
Bank building, Cin 
Frank H. Hill, is manager 


the Provident 




















Recent Improvements in Foundry Operations--- 


An Analysis of the Causes Which Have Led to a Wider Use of Labor- 
Saving Devices in Casting Plants—Development of the Molding Machine 


MPROVEMENTS in 


struction of 


the 


foundries 


con- 
and 


their appliances, to cheapen 
the production of castings 
made from ferrous and_ non-ferrous 


metals, has been of a steady, persistent 
and the 
troduction of electricity and compressed 
This  ad- 
has. led to the 


auxiliary indus- 


increasing character, since in- 


air as a motive’ power. 


vancement of founding 
creation of 
that 


pers ms 


Many new 


tries demand the employment of 


many possessing less 


more ofr 


of an engineer’s education, combined 


having fair, 


the 


their 
knowledge of 


with some practical 


needs of founding. 


Before these auxiliary industries com 


menced to supply foundries with their 


all 


himself 


equipment, such was made by the 


obtained 
The 


specialty 


foundryman or Was 


from outside jobbing start- 


shops. 


ing of industries to make a 


of producing foundry appliances in 


their neatest and most practical form, 


caused many foundrymen also to devise 


improvements, resulting in a rivalry that 
Presented at the San Francisco m«¢ 
the International Engineering Congress. 





The 
last co 
D. We 


ee, 1. 
WHICH 


h 


MLOT 





ting of 


accompanying paper 1s the 
ntribution of the late Thomas 
st to the foundry literature 
he did so much to enrich. 
It is significant that the subject of 


the paper should treat of the recent 
advances and iumnprovements in_ the 
art of founding, for few men have 
done more than Mr. West to ad- 
vance foundry practi The paper 
was read at the re meeting of 
the International Engineering Con- 


gress at 
} 
l 


s after Mr. West 


to wyjurtes received im an automo- 
bile accident. Among the most 
notable works written Mr. West 
are “American Foundry Practice” 


now im its twelfth edition; 


San Francis nearly two 


succumbed 


fa) 


“Mold- 


ext Bo , now im its tenth 
and “Metallurgy of Cast 
now in its fourteenth edition. 








has been 
stallation 
seen in 
keeping 
handling 
there ar 
molding, 


castings 


chiefly responsible 


of the lal 


the in- 


ir-saving appliances 


for 


modern foundries today. In 
with the improvements for 
raw materials for founding, 


mixing, melting, 


e those for 


coremaking and _ cleaning 


that have, in the past three de- 


of 


By Thomas D West 


old 
this 


cades, greatly revolutionized meth- 
ods for the performance of work. 


The 


improvements in 


producing fer- 
rous and non-ferrous metals have been 
greatl assisted by chemical _ studies, 


makers and users, of the 


the 


7 
both by per- 


centages of elements contained in 


them, instead of producing metals by 
guesswork, and then being guided by 
the appearance of fractures to judge the 


grades desirable for 


The 


molding has 


castings. 


making 


advancement in coremaking and 


been due to a few gal 


a fuller understanding of the principles 


involved in the art of founding, to the 
use of better equipment for handling 
molds and to the use of molding ma 


chines. 

The 
gressed sufficiently to keep fully 
of the 


cleaning of castings has pro 


] 

abreast 
1 

macnine 


other manipulations in 


founding, :due mainly to improvements 


to the invention 


pneumatic 


in tumbling barrels and 


blasting, and 
tools 


designed 


of sand hy- 


draulic and electrical appliances 


specially for foundries. In 
connection with the great improvements 


of appliances to produce better castings 
rt 
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and cheapen their production, we have 
the almost universal adoption of special- 
izing, wherever such can be done to any 
advantage, to reduce the cost of manu- 
facture still further. 

The improvements in all the 
machine operations of founding and the 
adoption of specializing 
vast of late that it is 
out of the question to undertake their 
description in detail in a single, or even 
several large papers. 
some one or two of these features may 
be considered fairly comprehensively in 
a single paper, I will confine this one 
principally to a treatment of construct- 
ing foundries and the use of molding 
machines and other labor-saving appli- 
ances in connection means to im- 
prove the quality of castings. 

Any extended inspection of foundries 
of today will show that the most revo- 
lutionary factors have brought 
about improvements in the art of mak- 


varied 


have been so 


years entirely 


However, as 


with 


which 
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their going out at the other end in due 


course of time, a finished product. 
The sand and dust of a foundry, in 


connection with the frail character of 
sand molds and the demands for in- 
stant action when the liquid metal to 
pour them is at hand, are all factors 
which must have full consideration in 
the design of a plant. Any _ proposi- 


tion for equipping a foundry with com: 


plicated appliances, based 


upon experi- 
ence in other industries, is apt to lead 
to trouble. It is always well for en- 


gineers or inexperienced founders to be 


guided partly, if not wholly, by those 


of intelligence who have been brought 
up in the actual work, instead of ig- 
noring all such counsel and_= going 


ahead egotistically, as some have done 
and 
problems in 


to their sorrow loss. 

the 
ing and use of molding machines, as in 
the construction of that 


should be view- 


There are design- 


foundries, 


considered from the 
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simply handy men that we broke in our- 


selves and we have never had these 


machines operated by a regular mol- 


der.” 
No. 
I consider 


125 


2—“We have about 75 men whom 


molders, the balance, about 


men, are men that we have broken 


in on special jobs such as molding ma- 


chines, follow-board work, ete.” 

No. 3—‘When our foundry is run- 
ning to its full capacity, we produce 
about 25,000 tons per year and em- 
ploy from 175 to 200 molders. It prob- 
ably will interest you to know that we 
have not one molding machine in our 
plant, unless you would so classify a 
few of the original old-fashioned 
squeezers, and we know that we are 


producing as much per capita and do- 
ing the work at as low a cost as our 
competitors who are using machines on 
certain classes of work.” 

The 
strictly than the 


following are what can, more 


above, be termed job- 






















































































FIG. 4 
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ing castings, have been the radical 
partures in the designs of foundries 
the methods for handling 
Often rather features 
have been installed in the thought that 
they would 

production of 


de- 
and 
molds and 
castings. absurd 
prove economical in the 
castings. Thousands of 
dollars have been 
utilize 


spent in endeavors to 


equipment for handling molds 
sand to them, 
which would not only increase the cost 
of producing the 

labor, some 


and to mix and convey 


casting over hand 


but, in be so 


tirely impracticable as to be 


cases, eii- 


finally dis- 


carded. There has been failure on the 
part of many foundrymen to recognize 
the difference which must exist in the 
design of a plant for handling molds 


and liquid metal as compared with one 
intended to make pins and needles 
road 


rail- 


rails or tin cans by machinery, 


wherein all the raw materials can 


in at one end of the factory and have 
little or no interference to 


come 


prevent 


GREEN SAND 
HARD 





WITH FIG. 


BED 


point of the experienced foundryman, 


if optimistic opinions as to the general 


advantages of machinery over hand 
labor are not to be allowed to blind 
the designer as to practical operating 


conditions which must be met. 


d ldvantages of 
Not 
special 


dries to learn the extent to which they 


Molding Machines 


the writer made a 


inquiry of a 


le mg ago 


number of foun- 


had adopted molding machines and the 
views they held as to their advantages. 
[ can best impart information obtained 
from these sources by publishing ex- 
tracts from a few of the letters re- 
ceived, which I will place here under 
numbers, as follows: 

No. 1 states, “We have increased our 
melt from a maximum of about five 
tons per day to 17 tons per day and 


our entire increase has been due to our 


using molding machines. All of the 
men who run _ these machines were 
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ng foundries: No. 4 employs 84 regu- 


lar molders and 10 = molding-machine 
operators; No. 5 engages 24 regular 
molders and 10 machine operators; No. 
6 has 80 men making molds, 15 of 
whom are machine operators; No. 7 
has 78 skilled molders and 40 handy 
men working on machines; No. 8 
states they have 120 regular molders 
and 50 machine operators. 

A study of the above diversity in 


the employment of 


regular molders and 
machine operators shows it to be great- 


ly dependent upon the following seven 
features: Tirst, the character of the 
work; second, the design of foundry; 
third, the scarcity of skilled molders, 
compelling proprietors to train handy 
men to make their molds; fourth, 
indifference of some firms to encourage 


fifth, dif- 
ferences in the ingenuity of the super- 


installation of improvements; 


visory force to devise ways and means 


castings can be made 


certain 


whereby 
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on machines; sixth, keen competition 


compelling founders to utilize molding 
machines; seventh, whether a shop is 
closed or open in regard to unionism. 

In case No. 3, we have a condition 
displaying the difference in the achieve- 
ments of shops that may easily exist, 
due to one shop having a_ thoroughly 
broad, experienced and good executive 
production manager, while another con- 
cern may be lacking in this regard. 
However, it may often be a question 
whether, if such an able management 
should decide to - utilize molding ma- 
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matter how ingenious the able foun- 
dryman may be in devising ways and 
means to do so. 

The question has been raised whether 
the increasing use of molding machines 





would not in time do away entirely with 
the need for highly skilled or broadly 
experienced molders. While molding 
machines continue to displace the “regu- 
lar molder”’, there is nevertheless a very 
large and varied class f work for 
which molding machines have not been 
utilized, especially in ng foundries. 


is safe to affirm that the services of 


it 
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sand and flask are rolled over to bring 
the mold into the position in which it 
generally will be cast. Molding ma- 
chines are chiefly of practical use in 
rolling over work, which comprises, on 
an average, fully 80 per cent of the 
combined production of all foundries 

There are four distinct steps in the 
use of molding machines for roll over 
work: First, the ramming of the sand; 
second, the rolling over of the nowel; 
third, the ramming of the cope; fourth, 
the drawing of the pattern. The nowel 
is the lower body of a mold, while 
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FIG. 6—SECTION OF TABOR SHOCKLESS JAR-RAMMING FIi AN AIR-CUSHI¢ 
MACHINE 
hines, the results obtained with the a large nun olders 
machines would not be ahead of those will always be in 
f the average foundry which has whom will ne S cil and - 
adopted machines. genuity as are « ine 
The plan of constructing patterns, mechanical us 
nold boards, flasks, core arbors, and Chere e tw ‘ S g 
iethods for handling the molds, have molds. One of thes: ( it is 
ften more to do with making possible called “be g¢ in This s that 
the production of intricate forms of the pattern be pla i n in 
astings by the use of molding ma-_ which its l vill . ies 
hines, and at a greatly reduced cost is ramme n unde at b 2 
ver hand labor, than the actual ma- The © sec SVs lled lling 
chines themselves. Nevertheless, the ovel oO! 1 Ve ires that 
great accomplishments in reducing costs the pattern be iced the reverse way 
of production could not be obtained the sand being rammed at | and on 
without using molding machines, no top of it, after which the ern, the 


INED CENTER-BLOW JOLT-RAMMIN 

MACHINE 

e cope is F er st 

Vee the tw exists vhi 

len the e is rat d I iken 
ff from the nowel 5 e tter1 

» be with \ S ld TI 
nowe y are ¢ ll a! 
ndependently on tl chine by me 

ls WhIc W ll € $1 r 
\gal ae lh 4 ver! Veils 
copes s wel : rawing f the 
patter! s, may ( ( f Sire 1, yy 
following t ractice whi obtaine 

efore the inti iction of Iding a- 
chines 

he ramming of the sand to form a 

mold is now accomplished by one or all 
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ollowing methods: Tl rst, hat pliances were, in 18/8, 


Y 


patented DY 
ramming; second, jar or jolt ra g s Adams, but it was n intil com- 
third, squeezer ramming; fourth, grav pressed air became a common medium 
ity ramming; fifth, roller t transmission of power that we 
It is often necessary that th rst d jolt ramming machines command- 
method, or some hand ll St is attention of founders 
ming, accompany that of ( Jolt ramming of molds causes the un- 
in order to have all parts mold di st part of the sand in a flask to 
properly rammed, or to obtain the dif e the most dense, and from this great- 
ferent degrees of density that 1) est density at tl ittom from the 
desirable at joints, in pockets, cores, face of the mold, there will be a uni- 
projections, ete. The second t f decrease in its compact to its 
methods comprise what 1 generally top surface. This is exactl e revert 
called “machine ramming’. In tl as of the condition as to top 
in all other lines of machine work, to densities of sand found in roll overt 
produce accurate results as to. speci molds that. are rammed wholly by hand 
densities, the molding machin 5 4 or this reason there was much 
skilled handling; while the hand, with kepticism entertained by der yun- 
the best skill, finds it difficult to ps drymen as to the utility of It ran 
duce or duplicate the unifot1 cle mit it being held by mat he 
of densities required in ra ng mol tom face of a mold should always 
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sand, as at D, is shoveled in to 
hole 


t-inch to 


and so as to protrude from 
34-inch above the top edge 
B.. “this 
packed, by one 
methods, to 
the top 
which 


of the straight edges, 4A and 


protruding sand is now 
several 
little 


edges, 


ore of 
but 


- 1 
Straignt 


depress 
of the 
another 
the 


it to a above 
after 
sand 
of 
This gives a comparatively 
to the all the 


it 1s a less density, as 


strike 


the 


straight edge is used to 
level 
A and 
hard 
sand 


le ft by 


and smooth with faces 


B, 


race 


( ) ff 
mold, while 
below of 


the shovel in throwing it gently 


into the hole. The fact that the sand 
under the face of the mold is of a 
soft, porous character, as shown, gen- 
erally permits the escape of all gases, 
when pouring the open mold, without 


the necessity of using vent wires, which 


are required when such under-bodies 


ot 


sand are rammed as by 






















would not be very suc 
cesstu Phese intic 
pated difhculties v« 
bee OvV« come to sucl 
in extent by col 1 
ing hand ranimi 
when necessary, 





that of the machine, 
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that there exists ttle, 
if any, of the ol ( é lernea , 
sider the adoption of moldi ng ly. Men of broad experi 

Aside from the question ot t strata J ing foundries were an g rst 
uniformity of density « | eive the « O s belief. To 
“machine ramming we have t : ( cticability { , the 
with that of the reversibility d erta Ids the [ il 
ness, or whether it is better e | te l 1 deseri low, 
TAC of a iii ld to | ( ¢ iti 2 ‘ ved n t | 9 
the least dens ty to ( S stings l t ess re 
\s this point shoul 1 ering 1 ( 

eee ones Poe by 

aging ;, as i 111 4 ee Molds 

us machine ramming ( é 
ible purchasers 1 1 £ \ CV¢ Castings Can sed th 


roll- 

the 
open 
Fig. 1 
dense, 
the 


in 
If 


an 


hand methods 


dicta 


over. molds. 
of such 


mold 


made 


face 
Sc nd 


not 


as 
is as 
metal, 
when running into the 
mold, be 
apt to a 


aK scribed, 


would more 
form sala 


mander or bulky irreg 





ular mass of sand and 

a iron, than to furnish 
OPERATED a casting of the char 
acter desired. To il- 

strate a very radical contrast it 
nsity of sand required in certain 
ses, to that required for the making 
of open sand castings, a method more 
1 keeping with the hand ramming of 


lig. 4 
ipe casting 9 feet in diameter 


shown in 


ds 1S 


5 feet h 


made 
the 


which is being 
All 
had 


vent 


igh, 
I 


the sand below 
to 
holes, J, 

to help 


down 


1m green Sane 
HH 
the 


by using a 


line be ie) 


crammed 
| that made 
the 


cinder 


were 


hammer drive 


vent wire into the 








{ 


t g of the first one of 
these pipe castings, the mold was no 
S er filled with metal than its static 
pressure forced crevices in the bottom 


to such an extent that all 


the etal escaped to an under strata of 

icksand which was some 3 feet below 
the | m flange of the casting, and 
nly a few pounds of the several tons 
of ictal were ever found. This fact is 
mentioned to impress the necessity of 
t ften being radical differences in 
the densities of the sand forming the 

ttoms of such molds as those shown 

Figs. 1 and 4, as well as in other 
cases that might be mentioned it is 
to be understood that the body face K 


the lower face 


was 


of the mold, forming 


the bottom flange, rammed but 
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little harder than the face of the “open of jolt and squeezer ramming methods, density is obtainable by varying the 
sand mold”, or not nearly so hard as caused inventors, including engineers height of the fall of the sand. A 
the underneath body below H. The and founders, to seck for other sys- further discussion of these features will 
hody of sand between K and H being tems that might be of service in me- be given later. 
vented with a %-inch wire down to the chanically compressing sand in molds. a ; : 
large %-inch vent holes seen at /, per- This resulted in the recent introduction Roller Compression of Sand 
mitted the metal to lie quietly on the of what are called “gravity” and The most recent introduction of ma 
lower face of the mold, while the stone- “roller” methods for packing sand. chine methods to pack sand in molds 
like “under-hardness” of the sand be- These systems have been recently in- comprises the use of a roller, as illus- 
low H prevented straining of the mold stalled in a number of foundries and trated in Fig. 2. The roller X, has a 
or casting, and avoided any further have advantages that commend them = solid bearing at each of its ends, as at 
losses after the experience cited above. for making quite a large range of cer- J}, and when moved forward and _ back- 

; : tain kinds of castings ward the necessary number of times 
Advantages of the Squeeze The general principle involved in compresses the sand, seen at Z, to the 
In considering the squeezer method gravity ramming will be understood by desired density in the flask. This roller 
ff compressing sand to make molds, reference to Fig. 3. Here, at R, S, T, method produces a result similar to that 
whether by pneumatic, hydraulic, electric UU and I’, are seen falling bodies of obtained by squeezers when pressing 
or hand power, we find that it has an sand coming from a delivery height, as the sand downward onto a_ pattern, in 
FIG. 9—OSBORN ELECTRICALLY-OPERATED JOLT AND FIG. 1 SAME MACHINE DRAWING A PATTERN 
TURN-OVER MACHINI REPLACING PATTERN 
advantage over jolt ramming, in that it at QO, to fill the flask I This method, that the face of the mold is the softest 
permits the face of a mold to be the like the jolt and squeezer methods, re- portion. If the cope face were desired 
hardest or the softest portion of the quires mechanism to control the opera- to be the hardest, it is possible, in th 
sand comprising it, as conditions de- tions necessary to tain the desired case of strictly flat surfaces, to obtain 
mand. These features are illustrated in ends. A study of Figs. 3 and 5, shows such by the roller method, merely 
lig. 5. Here, by driving the wedges L_ that to make these principles possible of having the sand compressed downwar 
and JA/, the sand is pressed downward utilization in making various kinds of rom the face of the mold and then 
ipon the pattern V, causing the sand to castings, it is necessary devise some struck off and wel finishe to give 
have the least density at the face of the special ingenious appliances As these 1 1 smootl face It is nl in the 
nold. However, we have a strata uni- devices are of interes value to all aking of thick o1 assive castings, as 
f rmity in the vertical degrees of those seeking to understand the prac 1 rule, that the « € ace Fre Ss t ¢ 
density, ranging from one face of the ticability of these systems, some of tl ery hard. 
mold’s body to the other, similar to that latest devices being install in foun lor large surfaces, where ( st 
ibtainable by jolt ramming. Whether dries to make castings chine ings are under 1 inch in thickness, it- is 
pressing the pattern N up into the sand, erations are described lat generally desirable t have e cope 
as by the wedges at L and M, would fo surfaces, as long as the sand can be 
he preferable, will naturally depend ia Rammu —e held up rigidly, as soft as practicable. 
ipon the character of the casting to be The gravity ramming system is one This permits the air in the mold and 
ade If neither pressing up or pack- that gives results which differ ereatly gases in the sand to nda ready re- 
ing down the sand will give the best from the jolt or squeezer ethods, in lease as the metal comes up suddenly 
mnditions for the casting to be made, that the dropping of the sand from any t strike the cope’s surface This 
then the vent wire, at some sacrifice of chosen height gives rtically ni- escape Of gas 15s t t n if the 
time and labor, may be used largely, if form density fr the lower face r sand were as compact as it would be if 
not wholly, to do away with danger _ the rst face t receive the sand, to jolt ramming were used, unless there 
of a mild blowing or scabbing, which the upper portion, which is the last to were plenty of venting carried down 
would result in a defective casting. be filled. It can be readily seen that close to the cope’s surface. This roller 
The practicability and rapid adoption any desired degree of uniform vertical method of compressing sand has fea- 
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tures that commend it for the manufac- 


ture of various kinds of special cast- 
ings. A very novel and useful appliance 
for ramming sand that is becoming 
very popular in modern foundries is the 


pneumatic hand-rammer These ram 


mers are used chiefly for what is called 


ramming’. \ will not only 


do from 20 to 30 


“butt man 


per cent more work 


with this tool than if ramming molds by 
hand, but ‘will also save himself much 
hard toil. This latter factor has greatly 
assisted foundrymen in installing and 
having these tools used steadily in their 
plants. These tools are used not only 
for floor work, but for bench molding, 


100 pounds 


\ir pressures of 30 to 
square inch can be 


The 


used to operate them 


} 


pneumatic rammer being attached 
to a rubber hose makes it convenient 
for use at any spot over large areas of 
ground. 
Improvements 1 / Rami 
Fig. 7 is a_ sectional view of what 
is considered an advanced type of a 


good, cushioned 
machine. It shows the sand A in the 
flask B before it is jolted, and at ( 


after the operation is completed. 


principal parts of these jolt machines 
generally consist of the table /, piston 
I’, cylinder G, base H and the founda- 





: = : ; 
tion J, The foundation is. generally 
. om a 5oe Es Po te etn 
constructed either entirely of concrete 
a . . , 
or of heavy timber cribbing to shion 
+] ‘ } blo rt ne P 
Lii¢ machine s DIOWS il even 
ane +h ie ae | 1 
arring the ground rhe It is ob- 
. ‘ 
tained, in the machine shown, by means 
or the steel insert J. striking i1¢ tace 
: 
of the bas H Some nac nes <¢ 
] ] +] 
the It yy the table striking the top oft 
+] lund 1 } +] \ ] 
Lil¢ Ccvimnde}#4 an Va LIl¢ \ it 
bott 1 surface f e piston ree l 
ny Steel inse?r Ch Ing qa V1 is i 
bw ¢ | | ot ] 
ay Strik the tace of the iS¢ 
, , ‘ 
he distance the piston ar table 
} 14 ? 
iT¢ raised 1! the ting erati S 
Varies, in diftterent chines if 
} ? . } ney 
inch ft é inches The est ¢ ency 
s generally obtained, in the iracter I 
‘ , ae 
machines Si wn in ¢ 1lustfa I i 
°f4 1 
lif of ] t 1 4 es These 
1 7 + 
chines iré XK { Ss ¢ cer 
it a speed 1 O 100 to 160 S 
per te N “de f n on 
‘ , ae 
ret W 1 re ] 1S t sirable 
| Ss n 1ts ac 1 would es ilar t 
tne + ] 
a person taking W steps rw ind 
; ‘ 
ne b ward to n e pi ess ] 
a 
ing. This feature was vhich 1 
. ; ‘ 1 
to be develope: \ e test f 
1S¢ of the m es The rst ma 
: : , : 
chines were found to s er the soli 
rammed sand to such an extent as t 
ad Is I | ( e¢ 
1 
stings, and als ide 1 sible t 
: : lt ss 
ittain speed in Iting 
To eT F the above’ shattering 
: " . ‘ 
evils, it was found necessary to retard 
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the effects of a “dead drop” to a greater 
or less degree. This is now achieved 


by providing a controllable air cushion 
to partially check the blow of the piston 


and thereby decrease its deadening 
effect. Some have so_ perfected the 
manipulation of this air cushion as to 
cause an elastic rebound that carries the 
piston and table upward in such a way 
as to have the mold board, pattern and 


flask B 


the sand 


respond to the same degree as 
itself. It is that the 
features, in 


claimed 


recent perfection of these 


providing a proper cushion for the drop 


of a piston, has increased the efficiency 


of earlier jolt ramming fully 100 per 
cent. In other words, the best type of 
existing jolting machines will ram about 
twice as many molds in the same time 


as the uncushioned machines will. 


The raising of the piston F and table 
E is 


pre ssed 


achieved, today, either by com- 


air, cams, or toggle-joint ap- 


pliances. Air is used having a pressure 


of 60 to 100 pounds inch, 


this 


per 
the 
jolting 


square 


and is, at time, chief power 


used for 
Some 


machines. 
the 
through 


operating 


machines have an inlet for 


air, as at K, to be exhausted 
another opening, at L. Very recent ma- 


chines have 


only one opening, which 
serves for both admission and exhaust. 
The valves of these latest machines cut 
off the inlet air before the exhaust 
opens, thereby consuming less air in 
jolting the machine. The past few 
years’ rapid advance in the successful 
use of jolt ramming machines has 
created a demand for some very large 
ones 
Fig. 8 shows a plain jolt machine, 


made by Pridmore, Chicago, 


Henry E. 
in which table AJ is operated by a cam, 
roller 
bell 
This whole machine is placed on 
foundation so that the 
table is about 1 inch 
level of the shop’s floor. It is 


which works in contact with a 


follower forming one end of a 


crank 
a_ solid 


f the 


face 


the 


top 
above 
electric- 
being shown at 


ally driven, the motor 


P, and is operated at will by the handle 
Q opening and closing the clutches, R. 
These machines made in standard 

tables 
>? 


2 feet to 6 feet 


are 


sizes, with from about 


ranging 
square. It is claimed 


+) 


at this electric jarring machine can be 


operated very cheaply. 
Shockless Jarring Machines 
\n objection sometimes raised 


against plain jolt-ramming machines, is 


they transmit to the ground, 


and the damage it may cause to molds 


ving any hanging bodies of sand in 
the copes, protruding green sand cores, 
etc. when the mold is in close prox- 
imity to the jolting machines. The 
shocks may also affect the foundations 
of buildings and machinery. With a 


view of eliminating the shock or ground 
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waves created by plain jolting § ma- 
chines, there is made what is termed 
the “shockless jarring machine’, shown 
in section in Fig. 6. This machine 


does not require any massive concrete 
or heavy wooden cribbing to support it. 
founda- 
tion sufficiently solid to sustain its total 
load. 


The shock of this machine is deadened 


It can be placed on any plain 
static 


by a number of heavy springs, shown in 


its base, 


and by means of the com- 
pressed air used in operating the ma- 
chine. The jolt action is obtained by 
the combined cylinder and table 7 


working up and down on the piston U 
This table, in falling, strikes the plunger 
I’, which works in the cylinder S, at its 


upper faced bearing, IV’. When the 
compressed air is admitted to the jar- 
ring or jolting cylinder 7 to fill the 
space X, the entire weight of every- 


thing, excepting the lower cylinder S, 
is carried by the springs under the 
anvil, and they are, therefore, com 
pressed and in readiness to expand 
when the air is exhausted and th 
table falls. \t the beginning of this 
movement the loaded table is impelled 
downward with a force equal to that 
which moves the anvil V and IV up 
ward, and it is claimed that the loaded 


table and the anvil acquire substantially 


equal momenta, which neutralize each 


other when impact takes place. 


Use of Combination Valve 


for 
the loss of spring pressure as the anvil 
the the 
cylinder T carried 


To compensate, in a_ measure, 
jarring 
the 


dis- 


rises, exhaust from 


may be into 


anvil chamber Y_ before being 


charged. This is accomplished by a 


combination valve, consisting of a large 
main valve of the steam-hammer type 
in connection with a small pop valve 
such as is used on_- small power 


squeezers and_ split-pattern machines. 
These valves are attached to the anvil 
or plunger base I’, and the pop valve 


is opened and closed by tappets on the 
jarring table 7. When the table drops, 


the pop valve opens, admitting pres 
sure beneath the main valve, which 
rises and puts the jarring cylinder in 
communication with the air supply, at 
the same time opening the anvil cham 
ber }¥ to exhaust. When the limit of 
stroke is reached, the pilot valve opens 
to exhaust, and the main valve opens 
to drop the table. The air from the 
jarring cylinder 7 rushed into the an 
vil chamber JY, expanding to much 


lower pressure, which is, nevertheless, 
very effective in the large anvil cyl- 
inder, and causes the loaded table 7 
and anvil VY and W to collide with 
greater force and_ effect upon the 
sand. The supply of air to these 
valves is controlled by an air cock at 
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e operating stand, and the table runs builder, the Osborn Mfg. Co., Cleve- ’ 
utomatically as long as the air is land, has simply applied electric motors A Patternmaker’s Arbor 
rned_ on. At the same time, the to its air-operated machine Both the By S. L. Cook 
troke of the table is controlled by an- air and_ electrically-operated machines The description of a practical emery 
ther lever, adjustable, if desired, while have the mold rolled over on its own’ grinder for patternmakers, published 
machine is running. The purpose center of gravity, the operation re- in the August issue of The Foundry, 
f the pilot valve is to provide a con- quiring very little power. In operating recalls by its similarity an arbor 
Iling means that will give the de- these machines, the mold board and pat- which the writer has used for several 
iyed action required by the main tern, 4 and B, Fig. 9 are secured to years and which may be of interest. 
ilve. This always presents full open- a holding or turn-over plate C, which This arbor includes a flat wheel 6 
gs during the table movement, up or is turned by power, to rest it on the inches in diameter and ™%-inch face 
wn, and the ample lap on the ports jolting table D. The illustration shows width, for grinding chisels and plane 
ives time for expansion in the jar- the mold board and _ pattern’ being irons; a round-faced wheel, 6 inches 
ng cylinder, under light or medium turned over, after the latter has been in diameter and of 34-inch face width 
ads, after the air supply has been withdrawn from the mold //, to be for gouge sharpening and a rag wheel 
ut off. Under approximately full loads seated again on the jolting table D. for honing gouges. In using the rag 
here can be no appreciable expansion After the plate C has come to rest wheel, the tool edge should, of course, 
the jarring cylinder. These patent on the table D, the flask FE, being turned be in a position opposite to that of 
shockless jarring a ee See eee eee — srinding, and a 
Ia chin es ac | [ | pi ce of lump 
made by the crocus or tripoli 
Tabor Mfg. Co., A polishing com- 
Philadelphia. pound should be 
They are con i } 4 | ae rubbed on the 
tructed in vari | Nites wheel as it re 
sus designs and | | a 7 t volves. Thouch 
for different con- | p> ; | | by no means an 
iz | q) 
itions. Che 4 Peo q-o---b----4 innovation, the 
i eae | | F sha 
t ar s, ror the deasalle aiin : Toil Center use of the rag 
lifferent ma i YY NJ wheel is not as 
hines, range | 2 universal as_ it 
rom about 1 > | deserves to be 
foot up to 0 feet | In the accom 
quare. Bete) | panying illustra 
In Figs. 6, 7 | tion, the devi 
ind 8 have been assembled 1s 
shown different B e shown in A. In 
YDPes of = sa " I > ye , a this case the parts 
nes, having » — were turned from 
nly the jolting maple and provid- 
tion. In Figs. ed with a doubl 
and 10 are il- \ coat of orange 
lustrated features shellac rnish 
hat are added B shows the de- 
to the mere jolt Is of construc 
amming of tion, the slots be- 
olds. The ng cut at right 
reat advantages | ingles on a circu- 
vained by ma RES = — lar saw before th 
hine packing of DETAILS OF THREE-WHEEL ARBOR FOR PATTERNMAKERS block is turned. It 
sand would na- Ss mecessary t 
urally cause engineers and founders upside down, is set on over the pat- keep the surface of such an art 
o seek for means whereby, after the tern B and is then filled with sand. free from steel particles. The pres 
imming of a mold, it could be rolled This sand having been jolted and its ence of the particles would cause the 
ver and the pattern be drawn by excess struck off, the bottom board F wheel to burn the tools instead of 
echanical methods. This achieve- is bedded on in place. This work is grinding them 
ent has been accomplished in vari- followed by clamping the bottom board - 
us ways, especially’ in the making of and flask to the turning plate C and Notwithstanding the destruction by 
all or lightweight castings. then turning them al ver together, fire of its erecting and pattern shops 
It is only within the past two or after which the truck G is run under the Weimer Machine Works Co., Lel 
ree years that attempts have been the flask to receive it, as shown in anon, Pa., has made arrangements fo 
ile to embody the three features, Fig. 10. The pattern having been building its patterns othe local 
m, roll-over and draw, for making drawn from the mold H as shown, the plants and all of tl company’s ma- 
lds for medium and heavy castings. truck G is then run out on the rails J, chinists are employed in th in 
'rogress has been made very recently as in Fig. 9, to come under a crane, shop which was not « ged by fire 
increasing the speed of operation which can convey the mold to any par With the exception of the large work 
f such machines. The machines shownin of the shop. In the making of small on the company’s books, it is in pos 
Figs. 9 and 10 are recent ones intend- molds, this conveyance can, of course, tion to make reasonable deliveries 
d for medium-weight and heavy work. be done by hand. The lower part of owing to the fact that the smaller and 
The type of machine seen in Figs. the machine sets in an enclosed pit. medium size tools were not damaged 
9 and 10 is operated by electricity. Its (To be concluded.) in the fire. 
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Making a Cylinder Head Pattern 


By E. W. Wallbank 
While no particular novelty attaches 
to the construction of patterns for 
gas engine cylinder heads, ny 
foundrymen who are not familiar with 
this class of work may be interested 


in a description of 


sued in construc 


ting 


molding these cast- 
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( whose 


re prints 6, 


locate the water jacket core, are situated 


between core prints 5. As _ the 


jacket core must conform to the periph- 
ery of the pattern, it also is glued up 
A bottom board is planed 


in segments. 


up true, sufficient battens having been 
elued and screwed on its under side. 
It must be large enough to permit the 


placing of a sand ring, in which the bed 


purpose is. to 


water 








December, 1915 


left loose, with brass 


dowels 


the body and 


dowels, plug being preferred. 


\ hardwood is made along line 
VW, and the male half of a plate dowel 
with the female 


half located centrally in pad L. 


sweep 
is inserted to coincide 
Bosses 


D are trimmed down so that the sweep 


will pass freely over them. <A sand 
ring of sufficient size to permit the 
placing of “%4-inch to 34-inch of heap 





ings. The first step, 
of course, is. the 
laying out of the 
plans including I 
all core prints and 
necessary finish, 
for which a lay- 
out board of 
ample size is pro- 
dimensions 


full 


cured, 
1 4 ] 
peng made 


The Act 


S1Z¢C 

panying illustra 

tion indicates the t 

appearance of the 

casting when ¥ a 





molded. The pat 
tern is glued up 1 
segments, the in 
ide, along the line 


turned 
turn | 


print, 1, is place 


and a 


I position 


DATTETN 1s 


turned up along 


pattern to insure \ 
accuracy. 

Bosses 
G are placed in 
their respective 
positions and left 
loos The bosses 


I] are put O1 




















sand between it 

and the core is 

then turned. After 

the core is dried 

"Pipe Top this superfluous 

sand is brushed 

i off, its purpose 

NL aris $2 being merely to 

Wf supply a bed on 

K which to dry the 

= \ core. A round 

7 nd re core box 1S made 
veNt— \ from the top of 





prints 4 to 
the bottom of core 


core 
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prints 5, in order 
the bolt 
holes through 
bosses D. Thes 


castings are made 


to core 


with face O in 


the cope and face 


the drag, 

the drag extend- 

A ing up the inside 
. along line A to 
wo \ \ line B, and_ the 
VW cope extends down 
lise C to face PP. 

This method in- 

sures clean iron 

on the joint face 


of the cylinder 
head. 





According to 


figures compiled 
by the American 
Iron and Steel 


Institute, the pro- 


duction of foun 
dry iron during 
the first half of 
this year totaled 


2,207,375 tons, as 
>? 


compared with 2, 








sohd, a core print 454,540 tons dur 
, extending — to = eee am a ine the first six 
the bottom — fac PLAN OF CASTING FOR GAS ENGINE CYLINDER HEAD months of last 
of the pattern year. The malle 
Plenty of draft is necess o1 n which to dry the core, is made. able iron production aggregated 278,512 
this print, in order to secure a clean \fter the bottom board is trued and tons, as compared with 383,139 tons 
lift. A core box is made to core the necessary centers and center lines the first half of 1914. The total pig 
out the spac is shown, to lin are laid out upon it, the body is screwed iron production aggregated 12,233,791 
Core print 3? is located and a « on a face plate and turned up along tons, whereas during the first six 
is made to line J. This core pr also. line A, after which it is permanently months of last year it amounted to 
is a tail print. Core-prints 4 are placed secured to the bottom board. Now the 12.536.094 tons. The production in 
solid on top of bosses D, plenty of draft bosses D, which continue in the water Canada the first half of 1915 totaled 


also being required on these prints. 
Core prints 5 are relative to those at 4 
and are placed directly below them. 


jacket, are carved out and set in their 
The 
pad, L, next is placed centrally upon 


respective locations upon the body. 








366,825 tons, as compared with a pro- 
442,430 the 


first six months of the preceding year. 


duction of tons during 


















































Fig. 1—Cast Iron Test Plug Showing L 


Fractures 


»w- Mottled 








and Mottled Fig. 2—Cast Iron 





Test 





Plug White 


Fractures 


Showing High Mottled and 


ethod for Controlling the Chill in Cast Iron 


Results of Tests Showing the Relative Importance of Various 
Elements in Determining the Degree of Chill Obtained 


EVERAL years ago, while | 

was chief chemist of a malle- 

able iron foundry, it occurred 

to me that the mere regula- 
tion of silicon was not sufficient to pro- 
duce the desired degree of chill. But 
only aiter repeatedly encountering this 
fact in both open hearth and air fur- 
nace, as well as cupola metal, was | 
led to regard variation in the total 
arbon as the principal cause of dis- 
turbance; and I resolved to determine 
he total carbon as well as the silicon 
n every heat, and by a carefully pre- 
vared test piece to gage the approxi- 
mate degree of chill. The test piece 
selected was a round plug, 2 inches in 
liameter and 12 inches long, cast on 


The author of this paper, which is to be 
presented at the February, 1916, meeting of 
the American Institute of Mining Engineers, 
chemist and metallurgist of the Has 
Barker Car Co., Michigan City, Ind 


s chief of 


kell & 


end in green sand. It was allowed to 
cool at least two hours in the mold 
before being cooled in water and broken 
in the middle; and the fractures were 
designated as gray, low mottled, mot- 
tled, high mottled, and white. All these 
fractures except the well-known gray 
one, are illustrated in Figs. 1 and 2. 
From the same ladle of iron from 


which the test piece was poured a shot 
for analysis so as to 
the 


test 


sample was taken 
the actual 


possible ; 


bar as 


all 


cases was poured from iron taken from 


represent iron in 


near and the in 


as 
the furnace when about half emptied. 


Variations Plotted 


It may be well to mention here that 
the principal disturbing influence on 
these tests is the fact (proved by ex- 
periment) that it is entirely possible to 


pour a mottled test and a gray test 


By Grafton M Thrasher 


from the same ladle of iron, depending 


upon the pouring temperature. 


In order to study the cause of the 
variations more systematically a chart 
was prepared for plotting the analyses 
with carbon as ordinates and silicon as 
abscisse. It soon became apparent that 
the analyses corresponding to the test 
piece with average chill, designated as 
mottled, were arranged along a diagonal 
line on the chart with analyses corres 
ponding to high and low chill at a more 
or less definite distance on either side 
of the line. It happened that about that 
time a heat had to be held pretty long 
in the furnace on account of a_ break 
down, and it became necessary to doc- 
tor it up with 50 per cent ferro-silicon 
to get the metal into pouring ndition. 
The test piece from this heat was found 


what is designated 


the 


to be just normal or 
mottled, and 


corresponding 


above as 
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analysis was silicon 1.07 and carbon 2.47 
for 
drawn on 
the 
found in pig of 


served 
the chill as 


Something to 


per cent, which admirably 


one extreme of 
the 


other 


chart. represent 


extreme was 


STRUCTURE OF B. 
Magnified 50 di 


imeters 


charcoal iron of the same dimensions 


as the test piece and having the proper 
chill. 


recently | 


degree of 
Mi re 


for a 


have obtained data 


new high-silicon point in which 


the analysis was, silicon 1.25, 


2.25 per cent. The chart as 


> 


is shown in Fig. 3. 


the manganese in all of these 


heats ranged between 0.25 and 0.35 per 


cent, which is normal for air-furnace 


malleable, and as sulphur averaged 


about 0.06 per cent, it will be seen that 


little 


phosphorus, of 


interfered but with 
The 


was between 0.13 and 0.18 per cent, and 
little 


these elements 


the results. course, 


likewise had very influence. 


In examining the chart it will be noted 
that while th 


what, yet it is 


line tends to curve 


some- 


sufficiently straight 


through the usual range of analyses to 


permit the 
that 


assumption for practical pur- 


four points of carbon are 


| Ses 


equivalent to three points of silicon in 


the regulation of chill, when the silicon 


is above 0.70 per cent; and that below 


this about two points carbon are equiva- 


lent to one point. silicon. 


The value of this knowledge will 


at once apparent to 
foundryman, as. it 
large quantiti S 


stitute 
material for his sprue 


age of that material, thus 


desired to substitute 
0.10 
for 1,000 pounds 
0.80 and 


It is 
taining silicon and 
cent 
‘ing silicon 


cent 


Equivalent 
steel due 


0.30) 


juivalent silicon deficiency.. 25 


Therefore, it is necessary to increase 
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the silicon in the mixture 25.7 pounds 
higher-silicon pig iron. 
conception of malleable 


of 0.60 to 0.90 


per cent in silicon, with a very indefinite 


by substituting 
The popular 
iron accepts the limits 
notion as to what the carbon content in 
the hard state should be; but a careful 
examination of this chart will show that 
for a given silicon percentage there is a 
definite which is 


carbon percentage, 


proper for each class of castings. 
Attainment of Malleability 


In order to prevent cracked work and 
for other 
able 


as nearly 


economic reasons, the malle- 


iron foundryman runs his mixture 
but if he 


strong 


gray as he dares, 


desires to produce a very iron 


the presence of primary graphite in the 
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FIG. 6—RELATION OF 
NATURAL CHILL TO 
OF SATURATION 


LINE 
THAT 


OF 
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hard iron must be avoided by lowering 
either the silicon or the carbon or both. 
As to malleable produced 
the same average chill but with varying 
analyses, it will be found that the high- 


iron with 


FIG. 7—STRUCTURE 


Magnitied 50 


OF BAR 


diameters 


NO. 4 


silicon, low-carbon mixture: is more 
sound and reliable, but possibly a little 
fluid, the 


silicon mixture is 


high-carbon, low- 


subject to 


less while 
greater 


shrinkage and segregation, which pro- 


duce weakness. 

The for the 
foundryman is to produce that type of 
structure 


principal consideration 
which is 
malleability 
chart 


necessary to obtain 


upon annealing; and_ th 
the 
carbon to 


the 


shows proper adjustment of 
this 


grades 


silicon and bring about 


desired result for different 
of work. 
noted that, of the three 


namely, 


It will be further 


factors considered, silicon and 
carbon content, and chill, if any two be 
the other 
approximately. 
Malleable 
cupola is confined to 
dotted the 
proximity to gray iron, as 
the field of 
account 


known may be predicted 
the 
the 
chart. Its 


iron produced from 


pretty well 
circle shown on 
well as its 
position in greater shrink- 
weakness, 
supposed 
the 


is automatically adjusted within 


age, will for its 
which is not due as popularly 
to the 


carbon 


higher sulphur content. As 


this range by melting in the cupola, the 
chill effected by 
alone. It is 


regulation of must be 


silicon not feasible, how 


lower than 0.50 
the 


ever, to run a mixture 


per cent silicon because cutting 
action of the slag thus produced is very 
Good 
castings are produced along 
length of the 


foundryman, 


malleable 
the 
. but 
his 


hard in cupola linings. 
whol 
the 
limited 


charted lines; 


average with 
met in 
the 
other party makes a certain casting with 
0.90 finds it 
0.60 silicon. It is 
hoped that the publication of this chart 
will clarify the matter. The lines here 
given have been confirmed by plotting 


knowledge of conditions to be 


another foundry, cannot see how 


silicon while he necessary 


to make it with 
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hundreds of analyses of mixtures of 
chill normal pouring tem- 
perature and the chart has been found a 
valuable aid in practical work. 
Regarding the of malleable 
iron produced from of varying 
of chill, the following data, 
charted in Fig. 4, from test bars poured 
every other day for two weeks, will give 
a good idea of the effect of this factor: 


known and 


strength 
irons 
degree 


Tensile Elonga- 


strength, tion, Silicon, Carbon, 
Bar Ibs. per , per per per 
No. sq. In. cent. cent. cent. 
1 43,680 10.0 0.94 2.58 
2 44,770 9.5 1.04 2.50 
3 48,340 10.5 0.98 2.45 
4 49,710 13.0 0.88 2.41 
5 49,440 12.0 1.03 2.30 
6 48,080 11.0 0.92 2.38 
These test bars were round, 0.8 inch 
in diameter for 2 inches in the middle, 


and enlarged at the ends for gripping. 


\ shrink ball was cast on one end to 
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hot when melted. The result of this 
experiment is chartered in Fig. 4 as No. 
7, while test piece from a 
wheel mixture showing the same degree 
of chill (1 8/16 inches) charted 
No. 8. The significance of this experi- 
ment is that it points the way to the 
production of car wheels with high sili- 
con, 


a regular 


is as 


low carbon, and low sulphur by 


the use of an open hearth furnace for 


melting. The rapidly increasing sulphur 
in the cast iron car wheel of today, due 
to the remelting of old wheels, is a 
source of anxiety to both the manu- 
facturer and the railroad. The _ per- 
centage of cementite in the structure of 


still be sufficient to 
wearing 
of 
The 


such a metal would 


insure good and a 


we yuld 


qualities 


higher percentage silicon in- 


sure soundness. absence of large 


quantities of manganese sulphide, which 


493 


cerning the influence of the other ele- 
ments necessarily present in commercial 
irons which has been disregarded in 


this paper. 
The effects of manganese and sulphur 
must since it 


has been shown by several eminent in- 


be considered together, 
vestigators, that where present together 
in the proper ratio, they exist as MnS 
properly distributed, would be 
neutral and ineffective upon the chill or 
strength of the metal. In practical work 
it is found necessary to carry an excess 


which, 


of manganese above this ratio, to insure 


reliable metal. In cupola-melted irons 
where the carbon is high, an excess of 
from 0.05 to 0.10 per cent of manganese 
sufficient, in the 


air furnace or open-hearth requires from 


while iron melted 


is 


0.10 to 0.30 per cent excess on account 
of 



































greater exposure to oxidizing in- 

insure soundness. The structure of two is undoubtedly the cause of a large per- fluences. It will be seen that where iron 
of these bars is shown in Figs. 5 and 7. centage of the defects in the tread, is properly melted to a fluid condition, 
No. 1 the weaker bar, the sulphur is fixed 
shows slight inclina- a ie and without influence 
tion to graphitic struc- ‘| |_Data of | L 6 H on chill, etc. If the 
ture in the shape of | J.B. Johnson, r.| [Ast Tl is 0.30 per cent excess 
the carbon particles. |__| Marked | | be Ll 1.20 manganese is figured to 

The nearest ap- phd a cake “~ MnsC it will be appar- 
proach that I have 7 “ TT - = 1.10 ent that it can affect 
noticed to the co-or- wi CT RS = only 0.02 per cent of 
‘ : t = oe +X 1,00 w ; 
dination of such val- |_| Bs v carbon, which would 
uable facts as are | ae Ys oso! have but small influ- 
above outlined is the to . s ence on the chill. 
paper published in the = SPT 1 —{0.80 2 In my opinion the 
Proceedings of the . leer | 1 # effect of sulphur on 
Imerican Foundrymen’s Bo The the chill, even when 
lssociation, a couple a4 ae Pod present uncombined 
of years ago, by John SS x with manganese, has 
Jermain Porter, in J = been greatly exagger- 
which he plotted. sili- 1 ated, and that = oxy- 
con and combined car- 460 450 440 430 420 4.10 400 390 380 3.70 30 3.50 340 3.30 3.20 gen occurring simul- 
bon; but as he made CARBON, PERCENT. taneously will be found 
no statement as to FIG. 8—DATA OF J. E. JOHNSON JR. responsible for this 
the size of the cast- exaggeration. Re- 
ings from which these results were ob- would be a strong argument in favor of garding the effect of phosphorus on 
tained, it is probable that this factor such a metal. the chill, it will be sufficient to cite Had- 
was not kept constant, which of It may be profitable to consider here field, who says, in discussing Stead’s 
course would account for a great the relationship of the lines of natural work on this element: 
inany irregularities. Also, no refer- chill as described to the line of satura- “Since, however, there is seldom more 
ence was made to the effect of the tion of silicon and carbon in cast irons. than 1.5 per cent of phosphorus present 
total carbon on the combined-carbon For this purpose I have prepared an- in pig irons used in foundry work, it 
content, which is highly important. other chart, Fig. 6, which outlines this may be considered that the influence of 
For the purpose of comparing the relationship. The saturation figures are such percentages upon the condition : f 
natural chill with that produced when taken from Keep’s Cast Tron, p. 45, and the carbon is negligible”. 
cast iron is poured against an iron from the work of Wust and Petersen, It will be seen that in the control of 
chiller, a test was made which con- as outlined by Hadfield. The line | chill in malleable iron and = car-wheel 
formed to that used in a car wheel produced, which is that of natural chill, mixtures, where this element does not 
foundry, using the same pattern and is the same as that marked 2 Test exceed one-fifth of 1.5 per cent its 
hill box. A ladle of very hot low- Mottled in Fig. 3. As a speculation it effect cannot be noticed. 
carbon iron was treated with sufficient has been extended toward 6.67 carbon, Though I have not made an inde- 
50 per cent ferro-silicon, as calculated as its probable trend in that direction, pendent investigation of the effect of 
from the chart, to produce the same de- and upward to 3.50 silicon and 125 oxygen on the chill, I am inclined to 
cree of chill as that of the iron used carbon, where it most probably tapers believe from the data at hand that its 
n car wheels. It was necessary to Off and disappears due to the absence’ effect is mainly qualitative rather than 
allow the metal to cool for genesis ottn: of carbon in sufficient excess of the quantitative. While I fail to agree with 
utes in the ladle before pouring, in pearlitic ratio to form graphite, which some of the conclusions of J. E. John- 
der that the temperature should ap- ‘8 necessary to produce the mottled son Jr., I think his theory of the exist- 
proximate that of practice in the wheel fracture described. ence of an oxy-sulphide is true. In 
foundry, where the metal is not so It may be well to add a word con- (Continued on page 512.) 
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Spelter Impurity m Slush Cui 


By Gilbert Rigg and Henry C Morse 


HE PROCESS of slush cast besides that of perfection of surface loss of time and labor. These three 

ing is used tensively 1 and accurate reproduction of pattern. factors interfere, to a certain extent. 

the manufacture of various The surface must not only be a Economy in the use of metal or the 
ornamental object ( w, smooth and = faithful representation use of as little as possible in each 

and, therefore, relatively lg] ast of the mold, but must also be free casting can be obtained only with a 
ings are produced. The mol ise] from any microscopically small cracks metal possessing a small solidification 
are metal, ually bronze or brass, or pin holes. A large flaw, which can range and a high fluidity at the time 
which can be machin venly an be readily seen can be removed by of casting. A high casting tempera- 
which will not be injured 1 ouring chipping and filling with solder, or ture will aid this. Economy of metal, 
Faithful reproduction f intricate d the casting can be immediately re as regards loss by oxidation at the 
be obtained by tl means. jected and remelted, but a small one surface, is obtained only by a low 

is necessary t ‘ure a me may escape a_ careful inspection. casting temperature and the ‘least 

r casting purposes which melts ; laws of this kind tend to take up possible manipulation of the bath. 
relatively low temperature into a and hold some of the liquor from This conflict between high and low 
nobile liquid, at vhich wi the plating solutions, causing a stain casting temperatures, as required by 
to appear later. Hence, for good the first and second conditions, can only 

stresses. work, it is necessary to use a metal be harmonized in the light of experienc« 
The slush casting pr may ° which will give castings entirely free in order to arrive at a happy medium. 
briefly described a low ne from cracks or flaws of any kind Economy of time depends upon th 
metal is poured t 


mold un employment of a reliable metal, giv 
+ ; ee — i Si Conditions of Operatt 
it bliil, LiCl i bicit \ i l , . - 


ing uniformly dependable results, and 
from it, leaving a thin-wa asting lor economical results, certain con upon the experience of the persos 
chilled upon the inside surface. Th ditions must 


1 


be borne in mind and handling the process, together wit! 
applied, referring both to the metal the strictest attention to the control 


used and le Casting practice. The of the operating conditions. The 


production of as light castings as pos constant use of a thermo-couple and 
sible, consistent strength, makes galvanometer should replace tempera- 
purposes, for economy in_ metal. \ metal ture judging by eye. The remaining 
plated, ail r treated 1 ther should be used which is subject to conditions making for a good be 
losses by oxidation, dross havior of the bath can best be taken 
while standing molten * up later as we discuss the behavior 
production of < arge of the various forms of impurities 
I — ct Castings pos found in spelter. 


desirable, thus cutting down The common impurities of speltet 
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are cadmium, lead, iron and arsenic. 
The American Society for Testing 
Materials has classified spelter into 
four grades, depending upon the 
amount of impurity present. High 
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FIG. 4—-THERMAL DIAGRAM OF 
CADMIUM-ZINC SYSTEM 


grade, it is specified, shall not contain 
over 0.05 per cent cadmium, 0.07 per 
cent lead and 0.03 per cent iron. The 
sum of these impurities shall not ex- 
ceed 0.1 per cent. Intermediate grade 
shall not contain over 0.5 per cent 
cadmium, 0.2 per cent lead and 0.03 
per cent iron. The sum of these im- 
purities shall not exceed 0.5 per cent. 
Brass special spelter shall not contain 
over 0.75 per cent cadmium, 0.75 per 
cent lead and 0.04 per cent iron. The 
sum of these impurities shall not ex- 
ceed 1.2 per cent. No aluminum is 
allowed in any of the foregoing spel- 
ters. Common or prime western spel- 
ter shall not contain over 1.5 per cent 
Jead and 0.08 per cent iron. Arsenic 
is not mentioned, as it occurs only in 
the most impure spelters and usually 
in very small amounts. These im- 
purities differ greatly among them- 
selves in the manner of their com- 
bination with zinc; and the alloys 
formed show very different behaviors. 
Cadmium and zine form a series of 


mutual solubility in the liquid state, 
but mutual insolubility in the solid. 
lig. 4 shows an equilibrium diagram 
of the series as compiled by Arne- 


mann. Huindricks has described the 
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series as being of such a nature that 
below the liquidus curve at the zinc- 
rich end of the series, the metal con- 
sists of solid crystals of zine separai- 
ing from a liquid solution of the two 
metals, and below the solidus curve, 
of solid crystals of zinc in a matrix 
of eutectic. Fig. 1 is a section of 
a slush casting containing 0.2 per cent 
cadmium. The blurred or mottled ap- 
pearance of the zine grains is char- 
acteristic of these alloys when sud- 
denly cooled. Fig. 2 illustrates a sec- 
tion of impure spelter in slab form, 
with the same. structure developed 
upon the coarse crystals. This ap- 
pearance is due to slight cadmium 
segregations which have started in 
the liquid during cooling, but which 
the rapid rate of cooling halted before 
their completion. The result is a 
solid solution of cadmiu.n in zine of 
unequal strength, in different areas. 
Upon polishing and _ etching’ with 
dilute nitric acid, the areas richer in 
cadmium become covered with a thin 
film of brown cadmium oxide. But 
the mottled structure characteriste of 
cadmium in these comparatively quick- 
ly cooled sections also shows the 
extent to which the conditions cf 
working have induced conditions in 
the metal different from those of 
equilibrium. In these sections we can 
pick out no actual interstitial segre- 
gation of cadmium-zine alloy between 
grains of pure zinc. Freezing has been 
so rapid that the dissolved condition 
of the cadmium in the liquid zine has 
been preserved in the solid. Fig. 3 
is a section of an extremely slowly 
cooled cadmium-bearing spelter con- 
taining 0.6 per cent cadmium, and 
Fig. 6 shows the same alloy rapidly 
cooled. The former section shows a bright 
band of cadmium-zinec alloy lying along 
the boundary between two zinc grains, 
from which it was forced during the 
period of cooling; while the latter 
shows the boundaries between the 
grains as sharp lines without the pres- 
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ence of interstitial matter, the cad- 
mium content being indicated by the 
mottling of the zinc grains. The 
rapidly cooled alloy of zinc and cad- 
mium as it occurs in a slush casting 
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FIG. 5—THERMAL DIAGRAM OF LEAD- 
ZINC SYSTEM (ARNEMANN) 


behaves very differently from pure 
zine, as will be shown later. 

Mixtures of lead and zinc give al- 
loys differing radically from these 
instances. Fig. 5 illustrates the lead- 
zinc equilibrium diagram of Arne- 
mann. A slight reduction of the melt- 
ing point is noted with the addition 
of 0.5 per cent lead, but except for 
this, and for the eutectic mixture at 
the extreme lead-rich end of the 
series, the two are immiscible. The 
following solubilities were determined 
by analysis of the two layers of liquid 
at different temperatures: 


Lower layer. Upper layer. 


Temp., Per Per Per Per 
degrees, cent, cent, cent, cent, 
Cent. Pb. Zn. Pb. Zn. 
334 98.8 1.2 von Peer 
419 aibetd a 1.5 98.5 
450 92.0 8.0 eae Pree 
475 91.0 9.0 2.0 98.0 
514 89.0 11.0 3.0 97.0 
584 86. | 14.0 5.0 95.0 
650 83.0 7.0 7.0 93.0 
740 79.0 21.0 10.0 90.0 
800 75.0 25.0 14.0 86.0 
900 59.0 41. 25.5 74.5 


At temperatures not far from the 
boiling point of zinc, 960 degrees 
Cent., these experimenters have de- 
termined the presence of two layers, 
in the upper of which 25.5 per cent 
of lead can be held in solution by 
the zinc. On cooling, the lead separ- 
































FIG. 6—QUICKLY COOLED CADMIUM 
BEARING SPELTER 








FIG. 7—LEAD-BEARING SLUSH 
CASTING 








FIG. 8—SECTION OF IRON-BEARING 
DROSS SLAB 

















FIG. 9—IRON-BEARING 


CASTING 


SLUSH 


the 
layers differ more widely in composi- 


ates to a greater extent and two 


tion, the lead by reason of its higher 
the This 


however, is com 


density going to bottom. 


separation, never 


plete. Practically, 
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er specific gravity than the zinc and 
therefore tend to settle to the bottom 
of the melt, though iron cannot he 
completely separated from zinc in this 
manner. Fig. 8 shows a section of a 
containing 2.54 per cent 
which the ‘characteristic oc- 
currences of these crystals 


slab 
iron, in 


dross 


can be 
Fig. 9 is a section of a slush 
casting containing 0.092 per cent iron 
and Fig. 11 of one containing 0.18 per 
cent iron, 


noted. 


The melting point of these 
crystals is high and the 
of the 


steep slope 
the 


shows 


liquidus curve in lower 
the 


is the 


ranges of diagram how 


certain presence of these solid 
crystalline bodies in the liquid bath 
the total content is high. 
Their occurrence in the alloys shows 
the fact of their having 
present as during the cooling, 
when the zine was still liquid. 


when iron 


also been 
solids 
Two 
structural elements are therefore pres- 


ent in these suddenly cooled alloys; 
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with the iron-zinc diagram, the liqui- 
dus has been dotted as it approaches 
pure zinc, denoting some uncertainty 
as to the form in this region. As 
by the curve and by micro- 
scopic examination of alloys contain- 
ing small amounts of arsenic, a crys- 
talline constituent exists in 
at the time of freezing. 
to be represented by the formula 
As: Zn3. It is in the form of small 
irregularly shaped bodies, etching 
greenish, with dilute nitric acid. The 
volatility of arsenic at ordinary pres- 
sure is an important factor in con- 
nection with these alloys, even in the 
low range with which we have to deal. 
It is a factor which evidently affects 
the arsenic content of the alloy to 
a greater and greater 
molten. In this condition, a 
constant odor of subliming 
noted. In our experience 
these alloys differed widely from their 


shown 


the zinc 
This is said 


degree as it 
stands 


arsenic 
may be 


computed composi- 





a lead content of 


1 per cent is re- 

tained by the zinc 

after liquation. 
The 


shows 


microscope 
that we are 
dealing with a 
but 
a suspension. 


not 
with 
The 
gl ybules of 


solution, 


small 


lead can be easily 
detected in the zinc 
ground mass. It is 
that at 
temperature of 
solidification of the 
zinc, the lead is 
still liquid. It is 90% 


therefore, forced to 


evident 
the 
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tion as made up by 
diluting a rich 
alloy bar with pure 
spelter, indicating 
that a continuous 
volatilization of ar- 
senic takes place. 
This tends only 
toward a_ purifica- 
tion of the bath as 
the operations 
progress; and the 
additional fact of 
the apparently very 
slight effect of this 
impurity upon the 
castings has made 
sis the subject of its 


one of 





presence 








a position between 
the 
and 


zine grains FIG. 10 
remains liquid 

part of the 
fall of 91 

Cent. must take place after the 
the the 
the occurs. 


solidification 


through a considerable 


time of cooling. <A degrees 
freez- 
solidifica- 
After the 
complete, 


zinc, before 
lead 

has 
soft 


may still act as a lubricant to some 


ing of 
tion of 


become the 


lead, by its and yielding nature, 


extent, though there is no evidence of 


illustrates a 
0.5 


this in practice. Fig. 7 


section of a casting containing 


lead. 


Iron 


per 
cent 


combines with zinc to form 


crystals after a definite and well- 


known 
the 


gram of 


manner. \ 
zinc-rich 
the 

Many investigators have 


reproduction of 


end ot the dia 
Fig. 12. 
studied this 


with 


thermal 


system appears in 


series of 
‘the 
pre Vv ed 


alloys in connection 
galvanizing 
that the 


metals is of 


industry, and have 


action between the 
the 
combination. 

approximately the 
are which 


two 


chemical 


nature of a 
Crystals hav- 


ny 


l'eZn 


composition 


formed, are of great- 
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solid angular crystals of iron-zine al- 


loy, around which has solidified a 


mass of zinc From these 
considerations, the real nature of the 
alloy can be As 
the not 
present in enough amount to 
force their own properties upon the 
metal as a whole, their effect upon 
the alloy is not large. Another effect 
which these iron alloy crystals have, 
along with any 


crystals. 
easily understood. 


long as alloy crystals are 


great 


other solid phase 
may be present in liquid zine 


at the time of coloing, is a tendency 


whicn 


to bring about a reduction in the size 
of the zine crystals. 
quantities of 


Fairly 
matter must be 
present to produce the effect, however, 
and it is not to be noticed in spelters 
containing iron in 


large 
solid 


permissible quan- 


tities. 

Arsenic eombines with zinc in much 
the iron. Tig. 14 is a 
reproduction of the curve of equilib- 
rium of this 


Same Way as 


series. As is the case 


SYSTEM DIAGRAM (ROSENHAIN-ARCHBUT) in 


minor importance 
this class of 
Fig. 13 


arsenic 


work. 
shows a _ section of an alloy 
casting containing 0.052 per cent arsenic 
Fig. 15 represents a section of an alloy 
slab containing 0.5 per 
We taken up the 


alloying of aluminum 


arsenic. 
the 
Zinc, 


cent 
have case of 


with 














FIG. 11—SLUSH CASTING CONTAINING 
IRON 
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though the metal does not occur as 
an impurity in virgin spelter and is 
expressly forbidden in the specifica- 
tions of the American Society for 
Testing Materials for all grades but 
the prime western. The use of alu- 
minum is not unusual in galvanizing 
practice and in general alloying work. 
Because of its well-known clearing 
action upon the galvanizing bath, not 
only in lessening scum formation up- 
on the surface, but in increasing 
fluidity and, as claimed by Sang, in 
removing iron as crystals of the 
formula AlsFe, the possibility of its 
use for slush castings seemed worthy 
of investigation. Fig. 10 is a repro- 
duction of an aluminum-zine thermal 
diagram. It shows a simple eutecti- 
ferous series, solutions of the two 
being present in both the liquid and 
solid states. A reaction point, at ap- 
proximately 17 per cent aluminum, is 
noted, as is also a metastable eutectic. 
Commencing with percentages of alu- 
minum in the order of the occurrence 
of the impurities in spelter, and the 
general use of aluminum as a clearing 
agent in the galvanizing bath, amount- 
ing to small fractions of 1 per cent, 
we have tested the series up to an 
aluminum content of 5 per cent, which 
is the composition of the eutectic. At 
this point, exceedingly gratifying re- 
sults were obtained by the use cf 
aluminum and high grade spelter. lig. 
16 shows the appearance of this 
eutectic, containing 5 per cent alumi 
num and 95 per cent zinc, taken from 
a slab. The slush castings of this 
alloy, being more rapidly cooled, give 
a finer grained structure, which does 
not lend itself so well to reprodue- 
tion as the more slowly cooled alloy. 

The alloys were melted in a No. 45 
graphite crucible, heated in a coke 
furnace with a positive blow, con- 
trolled by a valve, 80 to 90 pounds 















































FIG. 12—THERMAL DIAGRAM OF IRON 
ZINC SYSTEM (ARNEMANN) 
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of metal being used to a charge. La- 
dles for dipping the metal from the 
pot and pouring it into the mold, 
the mold itself, and a work bench 
supporting the mold by its trunnions 
and allowing its ready emptying, com- 
pleted the apparatus. For tempera- 
ture regulation we used a platinum, 
platinum-iridium thermo-couple con- 
nected ‘with a galvanometer of the 
suspension type. The couple was 
protected from contact with the bath 
by a silica tube closed at the lower 
end and was dipped directly into the 
molten metal and supported so that 
the operation of ladling out and re- 
turning the metal to the pot could 
be carried out without disturbing 1t. 

The mold was of bronze. Its ap- 
pearance closed and open, together 
with examples of the castings, ‘s 
shown in Figs. 17, 18 and 19. When 
closed, the two halves were held to- 
gether by a pair of tongs with a link 
on the handles. The metal was poured 
into | until it rose in B, as shown 

















FIG. 13—ARSENICAL SLUSH. CASTING 


in Fig. 17, and was then immediately 
poured back into the ladle. The la- 
dle and interior of the mold were 
coated with soot. The alloys were 
made up by adding the impurity to 
be studied to high grade spelter con- 
taining 99.95 per cent zinc. This first 
series of alloys had the following 
composition: 


Cadmium-zine alloy, 1.0 per cent cadmium. 


Lead-zine alloy, 1.0 per cent lead. 


Iron-zine alloy, 3.0 per cent iron. 
Arsenic-zine alloy, 0.5 per cent arsenic. 
Aluminum-zine alloy, 5.0 per cent aluminum 


These were checked by analysis and 
then diluted to the desired composi- 
tion by the addition of spelter. In 
casting, the practice adopted was to 
advance from the more pure to the 
less pure metal. The pots used were 
cleaned as thoroughly as_ possible 
between tests by scraping so long as 
the same impurity was being tested; 
but in cases where a change of alloy 
was made, we cleaned the cold pots 
thoroughly with coarse sand _ paper 
and, if the occasion demanded, used 
an entirely new one. The qualities 














300°C 








800°C 





600° <_< —__ fT 


500°C —_- + 





¢ Separation of Faure Line 
419° 

















07 5% 10% 15% AS 
AP SEM C- ZINC 


A FRIEQRICH A LEROUX 











FIG. 14—THERMAL DIAGRAM OF 
ARSENIC-ZINC SYSTEM 
(ARNEMANN) 


which go to make up a perfect cast- 
ing metal may be summed up as fol- 
lows: 

The metal must yield castings free 
from cracks and flaws of any kind. 
Its surface must be smooth and 
bright. The weight must be low 
enough to be economical. The metal 
must not be too sensitive to varia- 
tions of temperature at pouring. 

It may be stated at once that there 
is no naturally occurring impurity in 
spelter, which tends to improve the 
metal in these respects. The purer 
the metal the better it behaves. A 
glance at the casting will show that 
its shape insures that it will be held 
at both ends by the mold as it 
solidifies and hence any serious ten- 
dency to hot shortness will certainly 
result in cracking. With anything 
like careful work, cracked castings 
do not occur with pure metal. The 
surface is finely crystalline and 
smooth. The weight will not exceed 
850 grams per casting and average 
750 grams. The dimensions of the 
mold are 22.5 centimeters in length by 
6.5 centimeters at the largest diameter 
and 2.5 centimeters at the smallest. 
The thickness of the casting varies 
from 2 to 2.5 millimeters. Good cast- 
ings can be obtained throughout a 
range of temperature from 430 degrees 
to 470 degrees Cent. Below this lower 
limit they are too heavy and above 
the upper one they tend to crack. 
Figs. 20 and 21 are sections of these 
castings. In these sections a banded 
or lined structure within the indi- 
vidual crystals is very prominen‘'y 
brought out. This structure has been 
developed in cast zinc, though not to 
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as great an extent, and was described 
as indicating the 
within the 
development in 


slip 


presence of 
planes crystals. Its ex 
tensive 
which 
strains during cooling and 
been completed, is 
the truth of this 
The planes have evidently 


our sections 


have been subjected to severe 
after the 
solidification has 
an indication of ex- 
planation. 
been the 


from strains, otherwise only obtained 


means of obtaining relief 


by cracking. This structure is very 
easily developed in cast zinc by shock 
and it is that 


of sawing grinding a 


asserted the operation 


and spe cimen 
examination will 
duce it. The 
illustrate the 
tribution and neutralization of 


comparison of 


for frequently pro 


two sections, however, 


mechanics of the dis- 
stresses 
and a 
the 
indicates the 


in pure zinc, 


these sections with others illus- 
trating this 
tent to which this tendency to stretch 


the 


article eX- 


presence of im- 
purities in the metal. The 
turally heats up during the operation. 
With some alloys this causes trouble 
the 
can be 


is prevented by 
mold na 


and rate at which good castings 


made is cut down in conse 


quence. 
Method of Procedure 
the alloys it 


case to 


In testing out was 


necessary in each work out 


a technique which was as_ favorable 


good results, before 
Several 


starting a 


as possible to 


taking records. castings were 


made before run, 


establish the 


always 


in order to proper con 


ditions. In considering the results 
that follow, it must be 
that 


practice to the alloy, and that 


borne in 1 


every care was taken to 


while 
in the case of iron alloys, for exam 
ple, a fair proportion of good castings 
was obtained, the working conditions 
delicate and more care 


were more 


get than 
the 


indicated 


was needed to 
in the 

The 
produces the most serious effect upon 
be termed 


good results, 
high gerade metal. 


that 


case of 
tests cadmium 
spelter. The condition may 


one of aggravated hot short: 











SPELTER SLAB 
ARSENIC 


CONTAINING 
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propriation of 0.05 per cent cadmium 
in the metal to be 
possible to obtain 
This cadmium 
can be readily detected by microscopic 


cast made it im- 


any acceptable 
castings. amount of 
examination, not as .a segregate from 
the but by the 
cloudy, spotted appearance of the zinc 
This 
common to all and suggests that the 
crystallized product by rapid cooling 


zinc, characteristic 


themselves. structure is 


grains 


solid solution of 
The hot 
through all 


has been held as a 


cadmium in zinc entirely. 


short condition persists 


of the cadmium 


of the 


irrespective 
metals. As 


alloys, 


presence of other 


far as perfection goes, no distinction 
can be made between the alloys of 
0.05 per cent and 0.5 per cent cadmium 
but in 
the liquid and solid state, differences 
noted. The metal is 
fluid as the 


content increases and in a good deal 


content, appearance, both in 


are to be dis- 


tinctly more cadmium 


greater degree than could be expected 
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16—ALUMINUM-ZINC 
SECTION 


FIG. SLAB 


from the slope of the liquidus curve 


of the thermal diagram. 
menon may possibly be explained as 


This pheno- 


due to a tendency toward supercool- 
the solution 


produce. 


ing which impurity in 


Cadmium in these 


ap- 


may 


quantities does not have 
preciable effect upon the formation 
the the 


loss. of 


any 
of oxides surface of 
bath. The 
which we know takes place in brass- 
making, does not occur in this work, 
the 


upon 


large cadmium 


temperature in- 
the 
spelters 


because of low 


volved. In appearance, castings 


of cadmium-bearing show a 
smoother and less crystalline surface 
than those of pure spelter. This 
be explained by the fact that 
mium alters the general form of crys- 
that of 


may 
cad 
from 


tallization relatively 


coarse texture to one of finer grain. 
We have experimented through all 
possible ranges of casting tempera- 
and weight of casting regulated 
by the length of time the metal re- 
mained in the mold in order to test 


the possibility of obtaining perfect 


ture 
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FIG. 17—SLUSH CASTING MOLD 


CLOSED 


castings with these alloys, but have 
found the hot-short condition impos- 
A temperature of 
425 dangerously. near the 
freezing point of the bath failed to 
objects and a weight of 
kilogram failed likewise in giv- 
ing enough strength to the metal to 
produce perfection. A cadmium con- 
tent of 0.05 per cent appears to be 
just beyond the border on the useless 
This allowable cad- 
mium content to be very low. 


sible to overcome. 


degrees, 


give perfec 


one 


side. shows the 


Shape of Mold 


Another test, giving results agree- 
with those of the 
tests, resembled the 
common hot shortness test of casting 
metal mold object shaped 
flattened dumb-bell. A neck 
14 x % x 2 inches connects two discs 
2 inches in diameter by %-inch thick. 
High grade spelter can be cast suc- 
cessfully in this shape at temperatures 
from one as nearly freezing as the 
metal can be gotten into the mold, to 
a dull red heat. All spelters contain- 
ing over 0.1 per cent cadmium failed 
by pulling apart in the neck when 
cast at the lowest possible tempera- 
tures. At a 0.05 
per cent it was possible to cast per- 
fect very 


ing very closely 


slush casting 
it 62 and 


as a 


cadmium content of 


objects when using low 
temperatures. 

Lead in slush castings affects the 
results adversely in proportion to 
the percentage present. The general 
effect is weakening, due, as explained 
above, to the lead being still liquid 
at the temperature of solidification of 
the 


streneth, 


zinc. The decrease in_ tensile 
due to the presence of 
lead between two solid 
grains which are being pulled apart 
be somewhat 
neutralized by the lubricating action 
of the liquid when it lies in a direc- 
tion along which slipping may occur. 
But the weakening effect preponder- 
ates. The fluidity of the metal is not 
affected by the presence of the lead, 


liquid zinc 


by cooling stresses, may 
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HALF OF MOLD SHOWING 


INTERIOR 


FIG. 18 


the casting temperatures running be- 
tween 440 and 450 degrees Cent. By 
keeping the metal cool and allowing 
it to lie a little longer in the mold 
than is the practice with pure metal, 
castings 
but 
and, 


a considerable proportion of 


from cracks were obtained, 


heavier than 
therefore, 


free 
metal, 
For 


with 
less economical. 
lead below 0.2 cent 
the results are good. Above this, the 
difficulties increase and in general for 
metal running between 0.2 per cent 
and 0.6 per cent of lead, the yield 
of uncracked castings averaged 50 per 
cent, and the weight from 800 to 900 
grams, as 100 per cent and 
7,500 grams for the pure metal. With 


pure 
per- 


centages of per 


against 


molds of less severity and careful 
working a fair practice could, no 
doubt, be worked up, but the pre- 


ence of lead undoubtedly makes the 
metal sensitive. The results obtained 
with three alloys is as follows: 


Per Weight of Per cent 
cent castings pertect 
Pb. in grams castings. 
0.141 790 80 
0.349 810 58 
0.547 920 56 


Lead does not affect the appearance 
of the castings. When both lead and 
cadmium are present the castings be- 
have exactly like a straight cadmium- 
zine alloy and no uncracked castings 


are obtainable. The influence of iron 


is decidedly erratic. The results are 
not concordant to any degree and 
the variations are erratic both in 
direction and amount, though condi- 
tions were carefully watched. The 
results of two runs on iron alloys are 
given below: 

Percent acceptable castings.... 55.5 38.4 
Average wet. perfect castings.. 760 842 
Average weight cast........... 750 808 
Average pot temp........ceece 466 491 
Weht. of lightest perfect casting 620 670 
No. perfect under 850 gms..... 15 10 
NG. OER: os ch crswcrrcwcantee 18 18 
Tee Tee  ONOR cu ntdcnkccneeus 27 26 
PES: - Gee SI cee cwnteK cavers .045 .34 


The general trend of conditions can 


be seen to be toward an increase of 


viscosity with increase of iron con- 
tent. An increase of pot tempera- 
ture was found to be necessary in 


order to partly compensate for this, 
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though a rise in the weight of cast- 
ings is noted to have taken place in 
spite of it. A corresponding fall in 
the percentage of acceptable castings 
Variations in the yield 
from 20 per 
per cent occur in the 
members of the series tested, contain- 
from 0.045 to 0.58 per cent iron, 
and point to the fact of this sensitive- 
the manner 
of distribution of the iron alloy crys- 
tals, than to the frequency of 
occurrence. It may readily be imag- 
small 
the 
casting might alter the even distribu- 
tion of cause 
The higher casting 
temperature required with the higher 


has resulted. 
of acceptable 
cent to 70 


castings 


ing 


ness being due more to 


their 


ined how a these 


point in 


group of 
bodies segregated at a 


cooling stresses and 


cracks to appear. 


iron alloys is naturally a matter con- 
tributing to their sensitive- 
loss of 
amount of 


iron 


greater 
as well as to a 
the 
formed. 


ness, greater 


increased 
The 


upon 


metal by 


scum presence of 


has no effect the appearance of 














FIG. 19—PERFECT AND CRACKED 
CASTINGS 
the surface of the finished castings, 
though the higher casting tempera- 
tures used tend to produce greater 


smoothness. 


Results with Arsenic Alloys 


The results obtained with the 
senic alloys agree in kind with those 
of the 


castings 


ar- 


iron series. Temperatures of 


are variable as the viscosity 


of the liquid tends to increase with 
arsenic content. Up to a percentage 
of 0.1 per cent, the results show ar- 
senic to be practically without effect, 


the necessary increase of temperature 


not being great. But above this per- 
centage, the thickening effect upon 
the bath is apparent and at amounts 
of 0.4 per cent and 0.5 per cent, it is 
so great as to make the metal un- 
manageable for this purpose. The 
volatility of arsenic is an important 
feature of the work, for with long 


standing or repeated melting the ex- 
this means be- 


For example, an 


pulsion of arsenic by 
comes considerable. 
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alloy made up to give 0.2 per cent 
arsenic, failed of this amount by 64 
per cent of the arsenic originally pres- 
ent. Other arsenic lcsses were pro- 
portionate. Below 0.07 per cent, the 
losses were of a much smaller order 


of magnitude and little difficulty was 
encountered in making up _ alloys 
which fairly close to the 
The variations 
in weights and percentages of accept- 
able 


analyzed 
desired compositions. 
castings obtained from arsenic 
alloys of the lower ranges vary con- 
siderably, but direct relation 
to the arsenic content. The results 


indicate that arsenic, when present in 


not in 


the amounts in which it is found in 
spelters, does not affect the results. 
As in the case of iron, arsenic does 


not affect the appearance of castings. 

The results of the aluminum tests 
may be grouped here because of their 
interest, though not an 
impurity of natural occurrence. These 


aluminum is 


tests bring out strongly the advantage of 
working with metal which at solidifi- 
will display homogeneity of 
structure. This obtained in 
only two cases, that of a pure metal, 
and that of a eutectic solution. 
In the first there is maximum 
fluidity, because the metal is free 
from solid phases which would tend 
the freezing 
point of the whole has been reached. 
Also, in the second case the separa- 
tion of a phase not take 
place because of the definite freezing 


cation 


can be 


pure 
case 


to separate out before 


solid will 


point at which the solution of a 
eutectic composition solidifies as a 
whole. A minimum freezing range 
is obtained. But a metal of eutectic 


composition has a possible advantage 
over a pure metal which is 
out by the microscope in a 
study of the two. A pure metal crys- 
stallizes in polyhedral 


alone, 
brought 


grains, all of 
approximately the same size and gen- 
Owing to causes which 
the present 
differently. 


eral structure. 


are beyond the scope of 


article, a eutectic freezes 


The general structure is granular, but 


within the grains, the freezing prog- 

















FIG. 20—SECTION OF CASTING—HIGH 


GRADE SPELTER 
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resses after a vibratory manner. Fig 
aluminum-zinc 
eutectic alloy, cut from a slab, 
more than the metal 
of the slush castings, which illustrates 
this structure very clearly. 
Immediately 
quantity of 


16 is a section of an 
hence 


slowly cooled 


adding a small 
aluminum the character- 
istic clearing of the bath occurred. 
But instead of causing an increased 
fluidity of the bath, which would re- 
main up to the point of 


upon 


solidification, 


the effect was to thicken the metal 
in the temperature ranges used. In 
other words, a mixture of longer 


freezing range had been _ obtained. 
This condition remained through the 
interval above extremely low alumi- 


num values and below 5 per cent. 
At this latter the [ 
castings low 


content, weight of 
and the 


metal was not especially sensitive to 


became very 


temperature variations in casting. 
This test, made with pure spelter and 


an aluminum content of 5.3 per cent, 


gave what might be considered re- 
markable results. At an average cast- 
ing temperature of 451 degrees Cent., 


perfect castings were produced, aver- 
aging in weight 468 grams, the results 
being extremely uniform and certain. 
The castings did not have the outside 
surface characteristic of those of pure 
metal, as crystallization was not as 
but 
tunity for a 


tion of the 


prominent, this gave an oppor 


very accurate 


mold 


reproduc 


surface upon the 


object. 


Objections to Aluminum-Zinc Alloys 


Serious objections have been raised 
to the the 
loys, because of an alteration or de 


composition to they 


use of aluminum-zince al 


fre- 
troubles 


which have 


quently been subject. Such 
been attributed to the presence 
of the impurities carried the 
alloy by the use of low grade spelter 
in its manufacture. 
the high 


difficulty. 


have 


into 


Alloys made from 


grade zinc have given no 


this de- 
composition have come to our notice 


and in this 


Several cases of 


connection we have ex- 
perimented with a 20 per cent alumi- 
num, 80 per cent zinc alloy to some 


This 


commercial 


extent. has been made 


up 


alloy 
aluminum and 
low and high grade spelters and sub- 
jected to tests as follows: 

Annealing in the atmos- 
phere at 88 degrees Cent.; annealing 


with 


ordinary 


in wet steam at atmospheric pressure; 
annealing at 260 degrees Cent. (above 
the reaction 
muffle 


closed 
150 
fur- 


temperature) in a 


furnace, and annealing at 

degrees Cent. in a closed muffle 

nace. 
Annealing 


method, 


the first 


end of a 


according to 

the month, 
has shown a distinctly greater tarnish 
upon the alloy of common spelter 
than upon that of high grade, with a 


after 
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very minute crack upon one of the 
inferior grade castings. The second 


method has shown at the end of one 
day very marked corrosion upon the 
surface of the common spelter cast- 
At the end of a week, the cast- 
containing the inferior 

had cracked, swollen 
crumbled to such an extent that 
unmistakable. The 
containing high grade spelter, 
the treatment, showed a 
tarnish only, with no indication of a 
crack or other evidence of decomposi- 
tion. The third method brought about 


ing. 
ing grade 
and 


its 


spelter 


failure was cast- 
ing 


after same 


a recrystallization in both cases, 
though in that ‘of the low grade spel- 


ter alloy it was accompanied by 
cracking, while the high grade spelter 
alloy showed none. The fourth meth- 
od proved to be merely a repetition 
of the first. With the exception of 
the 5 per cent alloy, the results have 


not been satisfactory. In percentages 

















FIG. 21—SECTION 


HIGH 


OF 
GRADE 


SLUSH CASTING 
SPELTER 


of aluminum less than this, the effect 


is to increase viscosity, owing to the 


separation of a solid phase while 
cooling. 

The results obtained with these al- 
loys and the increase in viscosity 


brought about by increase of alumi- 
num content up to 5 per 
evidenced by the weight of 


cent, as 
the cast- 
ings, followed by an abrupt drop in 
viscosity and weight at the eutectic 
composition, are shown as follows: 


le 
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0.26 16 8 bs) 675 493 801 858 31.2 
0.44 16 13 9 670 480 783 810 56.2 
1 11 2 725 510 938 942 18.2 
1.9 18 15 ( 880 500 1,085 1,058 0.0 
0 3 : 0 1,300 492 1,300 1,300 0.0 
a 19 17 17 415 457 467 468 89.5 


Alloys made up from impure spel- 
ter in this proportion gave acceptable 


results, but not the remarkable cast- 
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ings obtained in the last run of the 
above table. These are very liable to 
failure with time, as the corrosion 
tests upon the 20 per cent aluminum, 
80 per cent zinc alloy indicate. Defi- 
nite conclusions as to the endurance 
of castings made with the pure spel- 
ter alloy cannot be stated until a 
greater time has elapsed. The use of 
any aluminum in a zinc bath brings 
out most strongly the necessity of 
a pyrometer for obtaining accurate 
temperature regulation. The clearing 
action which lessens the production 
of scum does away with the oxidation 
colors characteristic of a zinc bath, 
and makes temperature judging by the 
eye extremely difficult. In appear- 
ance the aluminum-zine castings are 
smoother than those of spelter alone, 
an effect which is produced by the 
high temperatures of casting the low 
aluminum alloys and the extreme 
fluidity of the 5 per cent mixture. 
The finished castings are harder than 
those of high grade spelter. 


Conclusions from Experiments 


Cadmium, when present in spelter, 
produces in it a hot short condition 
which unfits it for use in castings 
where power of resistance to cooling 
stresses is required. Lead, when pres- 
ent as an impurity, produces an in- 
creasingly pad effect upon the alloy. 
The percentage of failure is greater 
than with pure spelter, and it pro- 
duces a tendency toward heavy cast- 
ings, and hence uneconomical use of 
metal. The effect of iron in amounts 
greater than are allowable in, spelter, 
is to increase the tendency to failure. 
The results are erratic and the trouble 
is probably due to the segregation of 
crystals of iron-zine alloy. Arsenic 
in the amounts in which it occurs 
naturally in spelter has little or no 
effect. In larger proportions it acts 
like iron. Aluminum, when present 
in amounts between traces and 5 per 
cent, produces alloys impossible to 
use for this purpose. With from 5.0 
to 5.5 per cent aluminum the alloy with 
pure zinc possesses great possibilities, be- 
cause of its lightness, smoothness and 
general adaptability to this purpose. 
High grade spelter only must be 
used, otherwise failure of the casting 
with time will occur. In general the 
effect of the common impurities in 
spelter upon slush castings can be 
explained by the known physical char- 
acteristics of the corresponding alloys. 





Aluminum Production Grows 


Aluminum production is constantly 
increasing, the output in the United 
States last year having aggregated 
79,129,000 pounds, against 72,379,000 
In 1904 the aluminum 


pounds in 1913. 
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production was only 8,600,000 and the 
gain in a decade was _ 70,529,000 
pounds. In 1883, when the first sta- 
tistics on aluminum production were 
recorded, the output totaled 
83 pounds. Aluminum exports in 


only 
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1914 had a vaiue of $1,546,510, as 
compared with $966,094 the previous 
year. Bauxite, the raw material from 


which aluminum is made, is mined 


largely in Arkansas, Tennessee, Geor- 


gia and Alabama. The production of 
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bauxite in the United States in 1914 
was 219,318 long tons, valued at 
$1,069,194, an increase of 9,077 tons, 


or 4.3 per cent in quantity and $71,495 
or 7.1 per cent in value, as compared 
with the output in the preceding year. 





- PROBLEMS OF THE BRAS 


E What To Do and How To Do 


How to Brighten Brass Castings 

How can we brighten finished brass 
castings that have turned dark? 

If the castings are small and have 
been polished, tumbling with leather 
meal in a wooden cylinder will restore 
the luster. If the castings have been 
polished and are large, buffing on a 
cotton buff wheel, using Vienna lime 


as a buffing compound, is the only 
practical method. No’ mechanical 


process will restore the original luster 
to darkened polished brass 
injury to the smooth surface. 
If the original finish was a bright 
matte surface or one produced 
chemical action, the luster may be 
restored by using the following solu- 
tion as a dip: 
Sulphuric acid ... 


without 


by 


1 gallon 


Nitric acid ..... 3 quarts 
Common salt . 2 tablespoonfuls 
Avoid introducing water into the 


solution, as it will cause a roughened 
brass surface. Immerse the castings 
quickly and rinse in clear, cold water, 
then in clear, hot water, and dry with 


clean, dry hardwood sawdust. 


Porous Brass Bushings 

We are making 60-pound brass bush- 
ings, but we are troubled with porosity. 
Our mixture consists of clean sheet 
copper, 80 pounds; tin, 10 pounds, and 
lead, 10 pounds. The molds are pro- 
vided with two sprues. The gates enter 
at the bottom, and the metal has been 
poured both hot and cold without satis- 
factory results. 

It is evident from your experiments 
of pouring the molds both hot and cold 
that the temperature of the metal has 
nothing to do with the porous condi- 
tion of the casting and this point can 
be eliminated from consideration. Un- 
doubtedly your methods of melting are 
at fault and if the heavy section of the 
metal is broken cold in all probability 
it will be found to but 
homogenous and instead of having a 
dense, uniform whitish fracture, there 
will be a mixture of several colors. This 
is due to oxidation and the remedy is 
even more careful melting than has pre- 


be anything 


vailed heretofore. The addition of a 
small amount of rock salt 
of sufficient charcoal to 
face of the 
will help in 


and the use 
cover the sur- 
at all 
porosity, 


metal times 


preventing 


molten 
and 
after exercising care in this way, add 
one pound of 15 
copper to 
melted. 


per cent phosphor- 


every 100 pounds of metal 
The alloy is one in general tse 
and of itself will give no trouble. The 
metals used for making this mixture are 


gZO¢ rd. 


Solid Copper Castings 

We would like to have some informa- 
tion regarding the making of copper 
castings which must be solid and free 
from blow-holes. The castings should 
of 98 per cent copper and 
Should have an electrical conductivity of 
85 per cent. I have used a small per- 
centage of phosphor-copper to insure 
solidity, but unfortunately this reduced 
the electrical conductivity. The castings 
are to be used for electrical purposes 
and will not admit of the use of phos- 
phorus. 

Copper 


be made 


castings possessing high 
electrical conductivity cannot be made 
by the use of phosphorus or zinc, or 
any of the deoxidizing agents usually 
employed in the manufacture of brass 
and bronze castings. Silicon also has 
effect on the _ con- 
ductivity of copper and for that rea- 


a detrimental 


son its use is out of the question for 
electrical castings, unless the copper 
can be poled and thus brought to the 
condition known as pitch, at 
which necessary only to 
add about 0.02 per cent silicon. Poling 
is not practical in the case 
melted 

used to 


trical 


tough 


stage it is 


of crucible 
silicon is 
high 
the crucible 
has to be 


copper and when 
make casting of 
conductivity by 
the 
with 


elec- 


process, silicon 


bined 


com- 
element which will 
not materially effect the conductivity 
itself, but which the power to 
throw the out of solution in 
the copper, permitting sufficient to be 
used to insure solidity 
only mere traces to 
ductivity. 


some 


has 
silicon 


and leaving 
effect the con- 


Metallic Packing for Locomotives 
We would like to have a mixture for 
metallic packing for locomotives, which 
will be subjected to the action of super- 
heated steam. This must have good 
anti-frictional properties and must resist 
high temperatures. We have been 
formed that a mixture of 60 per cent 
copper and 40 per cent lead is a good 
alloy and tf so, we would like to know 


in- 


how it should be melted and the metal 
cast to obtain the best results. Our 
metal 1s melted in an oil-fired tilting 


furnace. 

No difficulty should be 
experienced in making an alloy con- 
sisting of 60 per cent copper and 40 
per cent lead. The copper is melted 
first and the lead is added while stir- 
ring the bath. The difficulty consists 
in retaining the lead in solid solution 
with the copper 
this considerable 


particular 


and to accomplish 


experimenting will 


be necessary. .Sulphur generally is 
used to hold the lead in combination 
and this may be added in the form 


of roll sulphur or by means of plaster 
of paris. The aim should be to get a 
fluid slag and to obtain this soda ash, 
borax and sodium chloride are used 
in conjunction with the plaster. When 
melting the copper to form the alloy, 


use a cover of powdered glass. 


Propeller and Connecting Rod 


Mixtures 
We would like to have a mixture for 
tropellers for motor boats which will 
provide a metal that can be bent without 
breaking. Also, we would like to know 
what alloy 1s best adapted for connect- 
ing rods that connect the piston to the 
crankshaft. We would like a 
that will give a tough metal. 
The following mixture will be found 
satisfactory: 
Copper, 81 


mixture 


per cent; tin, 7 per 
cent; lead, 2.5 per cent, and zinc, 3.5 
per cent. 

For connecting rods use the follow- 
ing alloy: 

Copper, 88 per cent; tin, 10 per cent, 
and zinc, 2 per cent. 
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The Time Cen *., this Sheet 1 1 
is for olf Te Tools 12 13" class, when Used 4 xa To |x Is 
TAYLOR SYSTEM 
SIZE OF TOOL WIDTH 


DEPTH a ive ELEMENTARY UNIT TIME 














TIME FOR PUTTING IN izes 
select 7 Too/ from 77a 


aoe eigen te Too. ‘POST HAVING ONE 
Meosure +tleight of ‘wiring Lage : : 
;—_se/ecr Facking to Cutt, Zo 7 2 ; SET S W 























ut Tool and Poching in Tool Fost 














| __Wohten Screw Down Lightly on Tool with Wrench 
Hnoch Tool Around in 3 Sem 


| ghten % Screw Down Hoard with Wrench } p See Shetch No.1 of Top of Sheet. 
-— oo" ~ Wrench ond Flace on Tray 


TIME FOR REMOVING aeiahiiati 17/018 (0. REMOVE TOOL FROM 


Pich Up wrench 


| Bie? eheneh on SeF Screw — a) TOOL POST HAVING ONE 


| 400sen Se? Screw _ 


| Aemove 7oo/ ond | Packing — J ; J SET SCREW 


Replace Too/ ond Foching on Tray 


z : See Sketch No./ at T . 
Leove Wrench on Too/ Fest op Of Sheer 


TIME FOR PUTTING IN “irures 


| Select Too/ from Tray 
























































fea asure seght of Cutts 


| PUT TOOL IN 
ichigo ‘anita Clg age eT Height of Certer J 09 | TOOL POST HAVING Two 


ri Too! _and aching in Too! 


Yighten Two Set Screws Down Tai am Too! with Wrench . 0. SET SCREWS 


7 Z i 
phen Te = Agound 1a Fnsitin Hard with wrench . 1 See Sketch No.2 of Top of Sheef- 
wren: Z Hlece 207. Trey. 
TIME FOR REMOVING In Minutes h REMOVE TOOL FROM 
| ich Up Wrench 









































| Put Wrench on Set Screw TOOL POST HAVING Two 
Loosen first Set Screw 08 














—_ 2. 

|_Move Wrench fo Second Ser Screw J SET SCREWS 
| _Loasen Second Ser Screw mn Q . 

Remove Too/ and Faching ; ? See Shetch No.2 of Top of Sheet 
Replace Too/ and Foching on Troy 7 ’ 


















































OBSERVATION SHEET 


OBSERVER’S NAME MACHINE No. DATE 
WORKMAN’S NAME AND QUALIFICATIONS 


PIECE M 10 32 4 J. R. Flask 10 x 16 Cope 4” Drag 3” 








Con- Indi- ‘on-|Indi-|Con-|Indi-|Con-[Indi-[Con-]Indi-|Con-]I ndi-JCon-|Indi-[Con- i-[Con- 
DETAIL tin- | vid- 1- | vid- | tin- | vid- | tin- | vid- | tin- | vid- 
OPERATIONS uous yon ual uous} ual | uous} ual | uous] ual 


Time]Time ne{Time/Time}Time|Time]Time]Time]Time 


‘ Indi} Con-|Indi- 
tin- | vid- | tin- | vid- | tin- i tin- | vid-| tin- | vid- 
uous | ual | uous L ual }| uous uous] ual | uous] ual 
TimefTime[Time|Time[Time iTime}]Timej|Time]Time 





Clean platen & put 
match & frame in 
place Clean frame 
Separate cope & dvsa 
Clamp drag (1 cl’mp) 
Put dragin place on 
hard sand match 
Sprinkle with parting 
Put riddle on drag 
Put sd. in R (1 shv.) 
Riddle 
Hang R on nail 
Fill drag with sand 
Jar (10 jolts) 
Strike off & put bot 
tom bd. in place 
Swing yoke forward 
Sesene drag.. 
9 Swing yoke back 
Roll over 
Put hard sand matct 
on table 
Clamp cope half of 
flask (1 clamp) 
Put cope in place 
Sprinkle with parting 
Put riddle on cope 
Put sd. in R (1 sh’vl)’ 
Riddle 
6 Hang R on ho 
Fill cope with ne 
Tuck with hands 
11 Strike off—put cope 
bd. in place 
7 Swing yoke forward 
8 Squeeze cope 
) 


Om co 


Swing yoke back 
Put cop bd. on table 
Cut sprue 

Draw cope 

Lay cope on bench 
Blow off excess san 
Draw frame 

vay frame on hard 
sd. match 

Pick up C bring to D 
Close mold 
Open-flask 

Set flask (D up) on 
bench 

R’ d off edges of m’ld 
Carry out \see T. S 
Return No. 1 



















































































FIG. 1~ANOTHER DATA SHEET OF A MACHINE SHOP TIME STUDY 
FIG, 2—OBSERVATION SHEET SHOWING HOW TIME STUDIES ARE MADE 
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inches, and may be readily bound in note-book form, 


This sheet may be cut into two sections, 5 x 7 








so 


study and its use 


in the name 
it understood. 


management, 


management 


I regret 


cases 


the one 


where 


y it for 


cases 


a 


ridiculous 


to 


essential 


would accomplish the 
their plants. Needless 
the 

not disastrous. 


to 


feature, 
few 


be laughable, 
that I 


young 


sessing no practical experience 


weeks to 


do 


The Application of Scientific Management---Il 


Importance of Proper Time Studies and Their Purposes — How Such 
Studies Should Be Made—Value of Scientific Management to the Foundry 


been clerks or just out of college pos- 


shops by managers who, having heard 
of the results achieved under scientific 
management, considered time study as 
and decided 
see if i 
same results in 
to say that in 
are worthless 


know 
men who have 


have 
been given stop-watches and sent into 





By H K Hathaway 


theory of elementary time study | 
would refer you to an article written 
some years ago, entitled “Elementary 
Time Study as a Part of the Taylor 
System of Scientific Management” 
which was. published in IJndustrial 
Engineering in 1911, and which has 
been reprinted in a book, already men- 
tioned, comprising a large number of 
articles on scientific management by 
various writers, brought together and 
edited by C. B. Thompson, and pub- 
lished by the Harvard University 
Press, Cambridge, Mass. 

Time studies should almost never 
be undertaken except for the pur- 






























































either foreman or workman, The Self-Styled Efficiency Expert pose of improving methods, and in no 
There is also self-styled effici- case for the purpose of setting tasks 
management would ;¢ ency expert who with a stop-watch in until a suitable foundation has been 
complacently hand and hands in laid. Virtually all of tne other features 
} pockets attempts make time studies of the system must be in operation 
left out all of the undesirable features; trying to appear to the man_ before any attempt is made to make 
whose work he is timing to be inter- or use time studies. This I cannot 
only in a crawling along’ too strongly emphasize, and from what 
management such statements the crane runway. I have already said its importance 
This is not time study. Such meth- should be obvious. 
are not only insult to The purposes of time study are as 
workmen concer but are abso- follows: To find the best method 
is affiliated with of no value practical work. both as to quality and time; to locate 
a detailed description of defects in equipment, or conditions 
es: MEDIUM SIZE 
CCFK 
an sac lestae| aggre tn F K 
- a va 3 Sizes Given in the Table 
eas! ee x 4 mu S Use one CBL 272 one CSN 
rl is | # |e 











DIAMETER OF BOLT 


_ l 


TAYLOR SYSTEM 








ELEMENTARY UNIT TIME 
































































































































LENGTH OF BOLT i2 | 14| i8 i2 36 
Litt Bolt. Clamp ond Block %» Table, Balt Remaining in Hond 0.08 | 0.08 | 0.09 0./0 | 0.10 g 3 at Z 
0.04 | 0.04 | 0.05 | ¢ 0.04 | 0.05 | 0. 
Slip Clamp on Bolt ond on Work 0.05 | 0.05 | 0.05 0.05 | 0.05 | 0.06 0.08 BOLT TOBE PUTIN SLOT 
Put Bloch under Clomp 0.05 | 0.05 | 0.05 0.05| 0.05 | 0.07 0.10 ONLY FOR FIRST PIECE. i Lor sae 
Screw Nut Down with Fingers 0.06 | 0.06 | 0.07 0.07 | 0.00 | 0.10 gid other Pieces WHEN BOLT HAS TO 
Tighten Nut Lightly with Wrench 0.08 | 0.08 | 0./0 0/2) O/3 | ONS O/F PUTINTO SLOT 
Drow Nut Down Tight with Wrench 0.09 | 0.09 0./0 0./0| O11 | 0.1/3 0.17 BE PUTINTO SLOT. 
TIME FOR REMOVING 0.17} 0.17 | 0.18 0.22 | 0.24 | 0.26 033 REMOVING 
Loasen Nut with Wrench 0./2\ 0./2| 0.13 0/7 | 0.1/9 | 0.20 0.25 
Remove Clamp trom Bolt 0.05 | 0.05 | 0.05 0.05| 0.05| 0.06 0.08 AOLT NoTTC T0 BE TAKEN FRE FROM su 
Time (rer 
= All Pecan loPEXCEPTING 
THE LAST PIECE. 
0.33| 0.34 | 0.37 0.39 | 0.42 | 0.5) 0.68 | 
Slip Clamp on Bolt ond on Work 0.05 | 0.05 | 0.05 0.05 | 0.05 | 0.06 0.08 
Put Bloch under Clamp 0.051 0051005 0.05| 0.051 0.07 0.10 BOLT ALREADY IN SLOT 
Screw Nut Down with Fingers 0.06 | 0.06 | 0.07 0.07| 0.081 0.10 0./4 The Time Given in this Section fo Be Used 
Tighten Nut Lightly with 0.08 | 0.08 | 0./0 O/2| 0.13] ONS 0.19 All Pieces in the Lot AFTER the 
Drow Nut Down Tight with Wrench 0.09| 0.10| 0/0 0.101 0/1\| 0.43 0/7 “TIRST PIECE When Bolt Has Not 
en ‘emoved. 
TIME FOR REMOVING 0.25| 025 | 027 0.30 | 0.33 | 037 0.47 REMOVING 
Loosen Nut with W. 0.4/2 | 0.1/2) 0.413 0./7| 0.19 | 020 25 
Femove Clamp from Bolt 0.051 0051015 0.051 0.05| 0.05 0.07 BOLT TO BE TAKEN FROM SLOT 
Remove Bo/f from S/or 0.03| 003) 0.04 0.03\ 0.04 \ 0.04 0.05 The Time_ Given in this Section to Be Used 
Put Clomp, Bolt and Block in Tote Box on Floor 0.05 | 0.05 | 0.05 0.05 | 0.05 | 0.08 0.10 ONLY FOR LAST PIECE “2 Zot or on 
a E other Pieces WHEN BOLT HAS TO BE 
TAKEN FROM 4 
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CLAMP OF GIVEN SIZE 










THE PUTTING ON AND TIGHTENING OF 


Tae FOUNDRY 


December, 1915 





OBSERVATION SHEET 
OBSERVER’'S NAME MACHINE No. DATE 
WORKMAN’S NAME AND QUALIFICATIONS 
PIECE M 8 30 R. Flask 194 x 10% Cope 34%" Drag 3” 








ICon- i-|[Con- i-|Con-]Indi-]Con-|Indi-|Con-[Indi-[Con-|Indi-|Con-|Indi-JCon-fIndi-|Con-]Indi- 
“TAIL tin- } vi tin- | vi tin- | vid- | tin- | vid- | tin- | vid- | tin- | vid- | tin- | vid- | tin- | vid- } tin- | vid- 
OPERATIONS uous uous uous] ual | uous} ual | uous] ual | uous] ual | uous] ual | uous] ual | uous} ual 
Time[Time]Timef 1Time|Time]Time]Time]Time]Time]Time/Time]Time]Time]Time]Time|Time]Time]Ti 








Separatec & d 01 01 01 01 
Clamp d (1 clamp).. 05 : : « 03 05 03 
Put d on platen.... 04 7 : ‘ 02 ‘ 06 03 
Put plate on drag.. ‘ 03 ‘ 5 B 03 04 04 
Sprinkle plate with 

parting. son 05 f : f 07 ; 07 05 
Put R. on plate 02 ° 02 ‘ 02 3 03 
Put handful core sd. 

in R. selewaele 04 “ “ : 04 03 
Riddle. : 02 2 03 3% t 04 
ay shovel sd. in R..| 06 3% 5 : : : 05 : d 05 


Seas ; 06 ‘ Y } 07 : ) 36 06 
oa R. on hook (on 
wall over yoke)...-] 36 01 3 01 01 2 eee 
Tuck with hands.. .- 08 55 ; ¢ 8 7 09 k g : 7 Se: ee ee, ee: eee ee 
Strike off . 57 20 : i j 13 ) 5 16 }} be do 
Blow off & clean in pt te very |cleanlly. 
thoroughly... , 3 17 ! 38 { 76 17 : 7 15 





Put false pl’te in pl’ce 07 { 8 3 3: 06 |1.03 ¢ a ee eee See ae 
Clamp C. (1 ener ¢ Ee es 88 3 5 05 udes] movi 
Put C.on D.. 7 j : 5 2 05 06 nch. 
Roll over (E mpty fla. a. 
except for cheek).. ; ‘ . f g f 99 05 " 04 
Sprinkle with parting ¢ r 05 Gg 04 
Put R. on flask..... 2 2 : 2 5 y 02 2 02 
: ¢ 10 
Put 1 shovel sd. in R. j 7 ¢ ‘ 05 2 L 3: 06 
Ee ee 2 26 05 K 2 05 
Hang R. on hook... : f 2 01 36 01 
Tuck with hands....] 3% 8 23 K j 3: ‘ 38 é 06 
Fill D. with sd. (1 
shovel....... ie ‘ 3 : f 07 
Pein with peiner. ... ( 7 5 5S 3 38 7) Se Pavan Sa 
Strike off & put b. udes] pi 
bd. in place ¢ 5 2 : 3 14 B. fr 
Rap bd. in ee with 1 
peiner...... : 2 { 
ROW OVE. ...c000% ‘ : j 8 3 8 96 08 
OTRREIE, «cs lac bien f 5 5 92 : ; ( j y 06 
Put R.onC.... 


Put 1 shov. sd. in R 
Riddle - 
Hang R. on hook.. 
Tuck with hands... 
Fill with sd. (1 shov.) 
Pein with peiner 
Strike off—put C. bd 
in place (carried on 
bench) 











Swing yoke forward 
Push flask back.. 
Squeeze.... 

Swing yoke back.. 
Remove C. bd 

Cut sprue (cutter on 
yoke). es 
Blow off. 





Rap.. 
Draw C... 
Put C. on bench 
Blow off plate ; 
Draw false plate— 
put on fl... 
Sprinkle cheek with 
graphite. 
Blow off... 
Bring D. to C.... 3: 04 
RE oo oaea orks : 10 
Put C. bd. in place 04 
Roll over....... f 11 
Draw drag...... 13 05 
Put on bench... 7 04 
Draw plate. . 7 07 
Put plate on yoke 
Repair mold (pc)... 
Bring D. to C... : 04 





Close mold.... : 03 2¢ : ; 7 j 03 
; 10 07 35 j 05 
Remove : — 
put on bench 13 03 36 » ‘ : : 03 12 
Unclamp flask.. 16} 03 4: : 5 x ’ 03 14 
Remove _ flask—put 
on bench... .. 29 13 46 ¢ 05 23 
Slick up mold. : 42 13 59 : 35 § 28 q 08 32 
Carry out 47 05 66 7 ‘ : g Q 07 39 
Put on floor....... 50 03 68 2 2 K 04 42 
Return... 54 04 73 5 7 j 5 05 47 
Clean up ar’nd mach.}time |per mjold se ee vee! Ae Ae Ara: ene: eee, Cee 
Clean plate, 20 molds} 50 ; eo So. Se Time per |mold]... 
Clean pins 20 molds} 10 20 ma Ee Pe eee Timfe per Jmold, 


20% fon haJ ndling 







































































Time for 75 molds 6 hrs.. 3 min. 








FIG. 4—-OBSERVATION SHEET COVERING JOB ON SMALL MACHINE 
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which retard production; 
standards as 
conditions, 


to methods, 


out having to make new time studies 
of every new job, and to use the time 
thus established in the setting of piece 
rates that will be right and that will 


to establish 
equipment, 
and time for doing work; 
and to enable the accurate fixing of 
time that any job should take with- 


TAE FOUNDRY 


should be made 
elementary 


the study 
the small 
tering into 
work. 
To 


the 


operations 
the performance 


en- 
of 


this, 
cards 


illustrate 
instruction 


reference 
for 


to 
making 
power squeezer shows 
that job split up into a great number 
of minute operations. 


molds on a 


of each of 


the. 


505 


different times correspond very closely 
in the matter of time taken for their 
performance, and that if we eliminate 
those elements appearing in the job 
requiring the longer time we have 
practically the same time as is indi- 
cated for the job requiring the shorter 
time. 

























































































Many of these It will be apparent that any two 
serve as a basis for the increased pay operations have to be performed in jobs of the same general character 
OBSERVER’S NAME MACHINE No. DATE 19 
WORKMAN'S NAME AND QUALIFICATIONS 
PIECE M 10 32 R. Flask 12 x 12. Cope 5° Drag 4”. 
Con-|Indi-|Con-|Indi-|Con-|Indi-|Con-|I[ndi-lCon-|Indi-|Con-|Indi-|Con-|Indi-] Con-|Indi-|Con-|Indi-|Con-]Indi-|Mini- 
DETAIL tin- | vid- | tin- | vid- | tin- | vid- | tin- | vid- | tin- | vid- | tin- | vid- | tin- | vid- | tin- | vid-] tin- | vid- | tin- | vid- |mum 
OPERATIONS uous} ual | uous] ual | uous} ual | uous} ual | uous} ual | uous} ual | uous] ual Juous| ual | uous} ual Juous] ual |Time 
Time|Time/Time[Time/Time]Time|Time|Time/Time|Time|Time|Time|Time|Tinte]lime|Time|Time|Time|Time|Time 
1 Separate C. & D.. 1 01 1 01 1 01 1 01 1 01 1 01 1 01 2 02 1 01 2 02 01 
2 Clamp C. (1 clamp). 3 02 3 02 3 02 5 04 3 02 4 03 3 02 4 02 4 03 5 03 .03 
Clean platen & put 
cope in place. . 7 04 6 03 8 05 8 03 6 03 s 04 8 05 9 03 7 03 & 03 .03 
Put m’tch pl. in pi'cel 11] 04] 10] 04] 12] 04] 12] 04 9} 03] 12] O04] 11] 03 | 12] 03} 10] 03] 11] O3] .03 
Clean plate with bl 
valve.. ee See epee, Soe 15 03 |.. ; : - Pe ee 3 -| per |pe. 03 
Clamp drag (2 cl’ ps) 15 04 13 03 20 05 19 07 13 04 15 03 15 04 17 05 14 04 15 04 04 
Put drag in place. . 20 05 20 07 25 05 23 04 18 05 21 06 20 05 22 05 20 06 20 05 05 
Sprinkle part'gonD.| 24| 04] 26] 06] 30] 05} 27| 04} 22] 04] 25] 04 25] 05] 26] 04] 24] 04] 24] 04 04 
3 Put riddle on drag..] 27 03 28 02 33 03 30 03 24 02 27 02 27 02 28 02 7 03 27 03 .02 
4 Put 1 shov. sd. on 33 06 33 05 38 05 36 06 29 05 32 05 32 05 32 04 31 04 32 05 .05 
5 Riddle sd. in D... *} 40] 07] 42] 09] 45] 07] 40] 04] 37] 08] 37] 05] 39] O7] 41] 09} 40] 09 | 41] 09 07 
6 Hang R. on hook. . 42 02 44 02 47 02 42 02 39 02 39 02 41 02 43 02 42 02 43 02 02 
Fill drag with sand.t] 50 08 52 O08 57 10 49 07 47 08 47 08 47 06 52 09 50 08 51 08 08 
Tuck with shovel... 59 09 61 09 65 08 58 09 55 08 55 08 56 09 60 08 59 09 60 09 .09 
Strike off & put bot- 
tom bd. in non *! 667 08 70 09 76 11 67 09 63 08 63 08 65 09 70 10 68 09 68 08 .09 
Roll over. 72 05 75 05 81 05 72 05 68 05 70 07 70 05 75 05 73 05 73 05 .05 
Sprinkle part’ "g on ‘pl 77 05 80 05 86 05 78 06 75 07 76 06 75 05 79 04 77 04 78 05 04 
: Put riddle on cope..| 79 02 83 03 88 02 80 02 77 02 78 02 7 02 81 02 79 02 80 02 02 
4 Put 1 shov. sd. in R 84 05 88 05 94 06 85 05 82 05 84 06 82 05 86 05 84 05 85 05 05 
5 Riddle sand ncopet] 90] 06] 94| 06 0} 06] 91] 06] 88] 06] 90] 06] 88] 06] 93] 07] 91] O7 | 92] 07 06 
Hang riddle on hook} 92 02 96 02 2 02 93 02 90 02 92 02 90 02 95 02 93 02 94 02 02 
Fill cope with sand..t} 97 05 0 04 7 05 99 06 95 05 97 05 95 05 0 05 98 05 98 04 05 
Tuck with hands....} 03 06 6 06 13 06 5 06 2 07 3 06 1 06 6 06 4 06 5 07 . 06 
11 Strike off & put cope 
bd. in place..... t} 12 09 14 08 21 08 13 08 10 08 12 09 8 07 14 08 ll 07 12 07 07 
7 Swing yoke forward. 15 03 17 03 24 03 16 03 12 02 14 02 11 03 16 02 13 02 14 02 02 
: Squeeze.......-.-. 19] 04] 21] O4}] 28] O4]} 21] OF) 16] 04] 19] 05] 15] O4f 20] O04] 17] 04] 18] 04 04 
9 Swing yoke back.. 21 02 23 02 30 02 23 02 18 02 21 02 17 02 22 02 19 02 20 02 .02 
Put cope bd. on table 23 02 26 03 32 02 25 02 21 03 23 02 20 03 24 02 21 02 21 01 .02 
10 Cut sprue. 27 04 30 04 37 05 30 05 26 05 28 05 24 04 29 05 26 05 28 07 .05 
12 Blow off excess sand. 35 08 37 07 45 08 26 06 33 07 24 06 30 06 35 06 33 07 32 04 . 06 
EWOW CODE... 65 0c 37 02 40 03 48 03 29 03 37 C4 28 04 33 03 38 03 38 05 37 05 .04 
Lay cope on bench.. 41 04 45 05 52 04 43 C4 41 04 43 05 38 05 2 04 42 04 41 O4 .04 
Draw plate........ 50 09 57 12 63 11 52 (9 49 cs 51 08 49 11 50 08 52 10 49 08 .08 
Lay plate om yoke.. 53 03 €0;} 03 66 | 03 55 (3 52 03} 5 03) 52] 03 53 03 53} 01 52] 03 .03 
Pick up cope bring to F 
flask—blow out — 59 06 (6 C6 71 C5 61 C6 57 05 § C5 57 C5 59 06 59 06 57 05 05 
Close mold.. wi 63 C4 70 c4 76 05 €5 C4 (2 05 63 04 63 06 64 05 €4 05 63 06 05 
Open flask......... 68 05 75 05 81 05 70 C5 €6 C4 9 05 67 04 69 05 69 05 68 05 05 
Set flask on floor... . 71 03 78 03 &4 03 73 03 (9 03 73 C4 70 03 72 03 73 04 71 03 .03 
po off edges of 
mi euk eaaaa aad 74 03 81 03 &8 04 78 C5 73 C4 76 03 74 04 75 03 76 03 75 04 .04 
P anes away (15 ft.). 82 08 91 10 $7 09 86 08 $1 8 £4 08 £2 08 £4 09 &4 08 £4 09 . 08 
pS 89 07 97 C6 3 06 $3 07 87 C6 £0 06 87 05 90 06 $0 06 90 06 . 06 
1.85 
* Clean plate. . 1,25 
+ Drag patt. deeper ‘& M 10 32 R-— Alum match plate. ve } ° 
requires more sand Conditions right. 
than cope. 
* Bottom board is 
picked up from floor 
tt Cope bd is picked 
{rom table. 
FIG. 5—-ANOTHER OBSERVATION SHEET COVERING A DIFFERENT JOB 
which the workman should receive as connection with any job that may be will include a large number of the 
proper compensation for his co-opera- done on this type of molding ma- same elements, some being included 
tion. chine. They are briefly classified un- in one job that do not appear in the 


Time study as practiced under the 
Taylor system does not, except in 
very highly specialized industries, con- 
sist of the study of any given job 
with reference to the time it should 
take to do that job This 
might be the case in a concern manu- 
facturing only one article where the 
same operators always did the same 
work. In a foundry, even one manu- 
facturing a standard line of product, 


alone. 


der the following headings: 


Elementary operations concerned with hand- 

ling machine. 
Handling pattern 
Handling flask. 
Shoveling sand. 
Handling finished mold. 
Setting cores. 


The 


studies made in 


and pattern carrier. 


illustrations show time 
different foun- 
on different and it is in- 
teresting to note that the same ele- 
ments performed by different men at 


given 
two 


dries jobs, 





all of the different 


tabulate and classify 


other, and the sequence in which the 


elements occur may be different in 
each. 
Consequently, what should be done 


is to make complete time studies of 
elements entering 
molding, 
these 


into the art of properly 


data, and 


by putting the elements entering into 
any given job together in their proper 
erder with the time for each, 


the time 
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that the particular job in question under scientific management, instead the co-operation that it expects of him. 
should take may be arrived at. The of it being nobody’s duty or anybody’s Fig. 2 shows how time studies are 
fact must again be emphasized, how- duty to look after such matters it made. First the operation is separated 
ever, that the time set, based upon becomes the duty of certain specific into its elements, which are listed 
elementary time studies of this sort people, and any failure on their part under the heading “Detail Opera- 
which were taken under proper work- to properly perform their duties im- tions’. In doing this the time study 
ing conditions with flasks, patterns, mediately becomes apparent. Under man must have in mind so dividing 
etc., in first class 





the work up as to 

INSTRUCTION CARD FOR OPERATION. Pattern “10x"] 2 @ve the individual 
IE eR vi * time for as many ele- 

SHEETS, SHEET No. | Drawing No. | Machine No. ORDER No. ments as possible, 





working conditions, 
would be absolutely 





useless and improper 


if standard conditions M830R which may be _ useful 


MATERIAL | CLASS No. | Pieces in Lot | Time for Lot US | er eee 
| The time is taken 
| 


were not first estab- 

lished and maintained; 

therefore, it is abso- SIE with a running watch, 

lutely necessary to DESCRIPTION OF OPERATION.—Molder closes molds. Carries out molds. and by subtraction, 
“4: . , ; Albany sand- used. Sand pile located on right of machine. Table for holding flask os adap 

establish such a_ sys- and cope board to left. Riddle hung on hook within convenient reach on_the right. the time for each ele- 


q ne hac _— sot. Sprue carried on Ramming Block. m ae ee ee P 
tem as has been briet Patt. Plate laid on Yoke while closing and carrying out ment is reached and 
molds...........60++000. entered under the 
Number of patterns per flask=4.. Licenirmaee oak Sea headings “Individual 
ooden snap flask. 12x 12—4—5 Oi tee bea aoe mp: : 
tapagton 7 platens Senn Ta. Tee sheet 
Weight of mold, 47 lbs aes Palen Vn eee ee coats shown rovides for 10 
Weight rolled over by Molder, 72 Ibs ENP CREE See P 
Weight carried out by Molder, 51 Ibs Seni eee observations of each 
Weight of flask only, 26 lbs : ‘ A ; ‘ : : 
Weight of patt. plate and vibrator, 13 Ibs ; 45 eee ooek a haven ee element, but it is cus- 
a vee vente t eens tomary to make a 
(NO PREPARATION TIME ALLOWED) , dialect pov ook ea ee larger number. 





ly outlined for plan- 
ning the work, pro- 
viding all necessary 


equipment and == ma- 


ID Crd W bo 


terials, so that they 
will be on hand when 


wanted, before any 
attempt is made in 
the matter of time 


wt de OO DO 


Separate cope ‘and drag halves of flask - : a ¥ i. - ee Pa, In selecting from the 
( 


amp cope half of flask (1 clamp) observations the stand- 

Clean platen and put cope in place (bottom up) 03 : 

Put match plate in place on cope ai: 0: es ard or flat time for 

Blow off pattern plate every 10 molds (per pc.) se baee . * 

o dug het ol Sek Gitnes....... 0 rues each element it is cus- 

tary time study. ; irag in place on pattern plate . ti tomary to select that 
rink attern plate with parting : oy 


idle on drag Rss 2 which occurs most 
: : : sme , shovel of sand in riddle .O md a ‘ 
tra : ions or timeé : Adie sand cone antiaih Shake ee frequently, or pre- 
studies applying to 6 ing e on hook dominates. We do not 
4 | drag with sand (2 shovels of sand) ee 


ick with shovel handle wee take the shortest, nor 
may help to make pb and put bottom board in place ae yet an average. For 
this point clearer. 31 Rep ——- ee as example, for the first 


Referring to the data  . Sear abeiis Weak element: 
=e 2 . .S pe with sand (1 shovel of sand) . Ad = 
sheet, Fig. 3, it will . ok ok. toe F ; a 0.04 occurs 3 times. 


be noted that the we web! x sa aa ee i oe 0.03 occurs 7 times. 


workman is allowed a yueeze mold 65 Ibs. per sq. in If there is a lack of 
ae 7 aie ; ; wing yoke back ; ; : ‘ . 
certain time tor put t e board on table (start cutting sprue before consistency, and wide 
ting on and tightening | cope boaed is actually on table) oceans a a fluctuation is shown by 
a bolt and clamp of a ; a 


study, or the setting 


of tasks, or piece rates 


> Qo -7 


on a basis of elemen- 


The following illus- 


machine shop work 


F 
ft 


low excess sand 


BI the times for a given 
: ania ¢ ‘ec : raw cope... ‘ sabe ie a8 me . . 

given size. If, as is $ Lay cope on table a ieee element, it clearly in- 
the case in many Ee night eigenen aga me dicates something is 


‘ 7 Lay 
shops, the workman iS Pick up cope—blow out sprue—bring to drag . 05 wrong, and this ele- 
: Pe Close mold ve ene A OI Ree ae 08 ‘ 
first forced to find Open flask (unclamp three clamps)..... . ES ment must be careful- 
the bolt required and 5 Set fiask on table—cone half up...... ’ “" - 
| ne i toe ly studied alone and 
then, if the bolt is too 5 \ urry m 1} out and set on floor (15 feet) the trouble cleared up. 
= salen ) Neturn to machine. .... ° . 
long he has td hunt In fixing the time 
up washers to fill in Ras “4 P ieee 
i : 30 per cent on handling time... ..........0060% Q a _ ae Job — after 
be- ss conditions have been 
standardized — certain 


I 


the excess length 
tween the nut and the 





clamp; or if he finds Time for lot = (No. of molds 
e for 50 molds =121. 00 « 
that the thread _ has 


been damaged, which 


9 ) . ee ° ° 
23 ria . See nate additional allowances 
ae must be made for such 
N WORK CANNOT BE DONE AS ORDERED GANG 7 : . vate “ye cl - 
! BOSS MUST MUST AT ONCE REPORT TO Mon. Day Year F.R.W. things as fatigue, for 
requires him to screw { MAN WHO SIGNED THIS CARD : 


the nut down with 





the rest periods, for 
the worker to attend 





wrench _ instead f FIG. 6—INSTRUCTION CARD FOR OPERATION to his legitimate per- 
spinning it on sonal needs and for a 
amount of false moves which 
are quite inevitable with human nature. 
Fig. 5 shows another series of ob- 
sible for producing a large day’s out- servations made 
en; and this in turn will result in his put but receiving little help and co- 
failure to accomplish the entire job 


his fingers and using a wrench only the old scheme, both in day work and certain 
to pull it up tight, it will be utterly piece work shops, the workman suffers 
impossible for him to perform this constant injustice, being held respon- 
elementary operation in the time giv- on a different job, 
a different machine, and with a dif- 
operation from the management. Un- — ferent operator. 
in the time set. der scientific. management the man- 

Under the old system the manage- agement’must assume its proper share 
ment felt little if any responsibility of responsibility, and 


I have indicated by 
the same figures certain elements com- 
mon to both jobs, and it is interesting 
must by co- to note the instances in which the 


for such small matters as this, but operating with the workman deserve time is either identically the same or 





= 


i! 


O 


1] 


i 
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differs only by one hundredth of a 
minute, which might be error in read- 
ing the watch. 

Fig. 4 is an illustration of a _ time 
study taken not only with another 
operator, but in another shop, the 
work being done on the same type of 
machine as that of Fig. 2, but slightly 
smaller 

Referring back to the question of 
fatigue and allowance for other exi- 
eencies, it is customary to make con- 
tinuous observations for one or more 


days’ runs, and by analyzing and 
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more, as on repetition work after the being of the man who runs the ma- 
first few molds a man goes through chine as it is to keep up to the stand- 
the cycle of elementary operations ard the implements and _ conditions 
more or less automatically; a on upon which his production depends. 
a complicated job which may be done’ The pugilist may box 40 rounds of 
only once there is a certain pause three minutes each with the customary 
between each element, or, in other rest between each round, making two 


words, time to think must be allowed. hours of actual activity, and come out 
Rest periods are very important on in fairly zood condition; but probably 

repetition work, and it may be demon- no man living could keep on boxing 

strated that a larger day’s output will two hours straight away 

be produced if the operator rests ab- There must exist a feeling of per 

solutely for a certain number of min- fect confidence between the time study 


utes at regular intervals than if he man and the man doing the work. As 





























































































































INSTRUCTION CARD FOR OPERATION Pattern | | ' a b 
| | ae f 
| Item| DETAILED INSTRUCTIONS Fire JE 
SHEETS, SHEET No. Drawing No. | Machine No. ORDER No. | | : I 
| 45 | Put rid flask | 
M 8 30 R | 46 | Pur vel sand in rid | 
MATERIAL | CLASS No. | Pieces in Lot | Time for Lot BONUS pH ncaa ee bart = 
49 | Tuck with hand 06 
a —— 50 | Fill drag with sand (1 shov 7 
51 | Pea th Peaner 16 
52 | *Strike off and put bottom board in place 14 
53 | Rap board in place with peaner | | _O€ 
54 | Rall over | 0s 
DESCRIPTION OF OPERATION—OPERATIONS PERFORMED BY MOL DI R 56 } P : er with pats ng | ( 5 
Supplies sand. Cuts over sand. Sets cores. Closes molds. Carries out mold 57 Put I h alana 1 riddle 05 j 
Pours molds. 8 | “ee 
59 | Hang riddle hook 01 | 
60 | Tuck with 4 | OR 
61 | Fill with sand (1 shovel) 07 
< 62 Pean with peaner | gt 
63 Strik ) pe b j place e t | 
Ele Time . 64 | Swing y ee w sir a sith | as 
7 ' as ee oe ment}! | 65 | Push flask back | 02 
Item DETAILED INSTRUCTIONS Time |Entirelor run-| 66 | Sauceze ke 
per l g 67 | Cat ke back | 
$8 | Cut 9 en yen 1-05 || 
70 | Blov | ee 
1 Molder cuts over sa. in own time. Riddle on h’k over y’k | 7 | — ne 
2 (inconv., long reach), parting on bench to left. Peane | 72 on 1 : 
3 cope board & flask on bench to left. Bottom bds. ave | 73 | ( ‘ 
4 4% ft. away. Carry out 15 ft Core sd. 5 ft from mach | | 74 | as 
5 | Support on yoke for — Sapper on platen toa | 75 | apy te r 
6 in rolling over.. | 7615 grar } } 1 | 
7 | 77 | | | ar; | 
8 7 
ares ‘ xeeewe | 73 | | j $ | 
9 Piece mounted on steel plate | 79 | | | | | 
10 Number of patterns per flask =S | } an | ‘ | | 5 | | 
11 Wood snap flask. 1444 x 104% — 344 3 | $1 | - : | 
12 Weight of mold 54 Ibs, | 82 | yO . 
13 Weights rolled over by molder: 83 ice =! 
14 Item No. 5, sheet No. 2= 72 lbs } | 84 a 
15 Item No. 16, sheet No. 2=104 Ibs | 85 | | : | 
16 Item No. 5, sheet No. 3=138 Ibs R65 | 2 
7 Item No. 13, sheet No. 3==92 Ibs } 87 | , 
18 Weight of flask, 26 Ibs RR } |} 04 
19 Weight carried out by molder, 60 Ibs 89 > } 
20 Weight of plate, 26 Ibs | 90 | \ } 
21 Weight of false plate, 20 lbs 91 | | | 
22 ghee wacweas x : | 99 - | 
23 TEAS EERE | 93 ae | 
24 | (NO PREPARATION TIME ALLOWED) | 94 ie | 
25 aera as as | | “ | 
26 Separate cope and drag 01 oa Bee. | 
27 Clamp drag (1 clamp) 03 | | 97 me ger mold | | ) 
28 Put drag on platen 03 | | ga ; eT ae | | p | 
29 Put plate on drag 03 | ) a ni | | , | 
30 Sprinkle plate with parting 05 | ts ; ! 
31 Put riddle on plate 02 | tanec 
32 Put handful core sand in riddle 04 | 4 
33 Riddle 04 | 2) 4 handl | 
34 Put 1 shovel of sand in riddle 05 | ao DA? ae See 5 ot 
35 1 07 —_—_ 
36 k (on wall over yoke 01 | 8 
7 OS | * Include picking up Yr J fron f 5 ‘ ‘ 
38 me carefully) 16 | . 
39 ) plate thoroughly 15 oe 
40 | Put false plate in place 07 WHEN WORK CANNOT BE DONE AS ORDERED a 
41 Clamp cope (1 cl include ving to be 05 | NG BOSS MUST AT . FEPORT TO - ‘ i ee 
42 {Put cope on drag 05 | | GANG BOSS ! ST AT ONCE REPORT T' . v Year FROW 
43 | Roll over, empty flask except for cheek 04 | TO MAN WHO SiGNED THIS CARD a 
44° [Sprinkle with parting 41 Chacha 
FIG. 7—INSTRUCTION CARD FOR OPERATION ON A DIFFERENT PATTERN THAN THAT IN FIG. 6 
charting the results the proper allow- tries to keep going steadily all day. a matter of fact, it is a team proy 
ance to be added is reached for each If proper rests periods are taken, sition, and the w st, 1 
class of work. This will be found to not only will a larger output result, is to perform his part in an intellig 
vary according to whether the work but the worker will not be unduly manner, understand the whole proposi- 
is simple or complicated, the number fatigued at the end of the day. The _ tion Everything must be open and 
of times a cycle of elementary opera-_ right time for the rest periods as well above board. I do not approve at all 
tions is to be repeated, and the extent as the intervals between them must of making time studies in secret, nor 
to which different muscles are used, be determined by experiment for each behind closed doors. They should be 
the weights handled, ete. class of work. made out in the shop under working 
Two instruction cards, Figs. 6 and 7, I do not mention this matter of conditions This can only give . 
are shown on which an allowance of guarding against fatigue solely from a general idea of time study and the 


20 per cent is added to the flat time 


on large difficult jobs where only one 
cr two are made it would probably be 


sentimental or humanitarian motives, part it plays in scientific management, 


but because it is just as necessary, if but I hope it will make clear the fact 
not more so, to conserve the well- (Continued on page 512 
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Trade Outlook 


OUNDRY operations in all branches of the 
industry are being carried on under high 
pressure, the avalanche of orders being 
greatly in excess of producing capacity. 
Probably never before in the history of the casting 
trade has there been a return of prosperity paralleling 
the meteoric change of the last six months, and the 
most gratifying feature of the situation is the fact 
that there is every indication of a continuation of the 
present activity at least through the first six months 
of next year. Improved operations at shops specializ- 
ing in light hardware is probably the best barometer 
of trade conditions throughout the country and stove 
foundries, which have run light for several years are 
busy on fill-in orders for the depleted floors of the 
jobbers and retailers. Builders’ hardware is not moy- 
ing as fast as might be desired, nor has the year 
been a particularly satisfactory one for the building 
trades. As a result, plants specializing in builders’ 
hardware are not operating at capacity for next 
season’s demands, the large stocks in jobbers’ hands 
having materially curtailed orders for forward deliv- 
ery. Implement foundries likewise are feeling the 
effect of reduced exports, shipments to Russia, Aus- 
tria-Hungary and Germany, having been cut off for 
practically a year. On the other hand, the activity of 
the steel industry and the buying of the railroads has 
more than replaced, in tonnage at least, the curtailed 
demands of the other lines previously mentioned. 
With mills and furnaces operating at capacity, repairs 
are extensive and jobbing shops are unable to make 
deliveries as promptly as desired. Casting require- 
ments for the automobile and motor truck industry 
will establish a new record for the 1916 season and 
all plants “engaged in making cast parts for these 
vehicles are crowded to capacity. Malleable and steel 
foundries report big melts and orders are being 
booked to cover needs well through next year. The 
most disturbing feature of the situation is the advanc- 
ing cost of raw materials, particularly metals. Pig 
iron quotations are being marked up rapidly and the 
non-ferrous metals are seeking new high levels. The 
scarcity of aluminum is becoming acute and a large 
amount of resale metal is changing hands. Aluminum 
scrap is being employed extensively and the foundry- 
men, not familiar with melting this material are 
experiencing more than ordinary difficulties. Zinc 
and copper prices also are moving upward, but in 
spite of these increased values, the demand shows no 
tendency to diminish. In the leading producing and 
consuming centers, foundry grades of pig iron are 
quoted as follows: No. 2, local, Chicago, $18; Cleve- 
land, $17.30; Pittsburgh, $16.95 to $17.45; Buffalo, 
$17; Philadelphia, $17.50 to $17.75; Birmingham, 
$13.50 to $14, and southern Ohio, Ironton, $16.50. 
Malleable iron is quoted at $17.50, Chicago; $18.25 
to $18.50, Philadelphia, and $17.50 to $18, Buffalo. 
Charcoal iron also has been advanced and is held 
$18.25 to $18.75, Chicago, and $19 to $20, Buffalo. 
Non-ferrous metal quotations follow: Casting cop- 
per, 20c, New York; zinc, 18'%c to 19c, St. Louis; 
tin, 39c to 40c; aluminum, 58c to 59c, and antimony, 


39.50c¢ to 40c. 
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New Equipment for Foundry and Pattern Shop 





Steam-Driven Air Compressor—Motor-Driven Rotary Sand Riddle—Combination Jolt and Squeeze 
Ramming, Split Pattern Machine — Rotary Table Sand-Blast — Multiple Molding Machine 


STEAM-DRIVEN air com- 
pressor, which is designed to 
operate satisfactorily under 
high pressures and _ super- 
heat, as well as at more moderate 
pressures, has been brought out by 
the Ingersoll-Rand Co., New York. 
This machine is equipped with a bal- 














FIG. 1—SECTION SHOWING CYLINDER 
VALVES AND STEAM RECEIVER 


anced piston steam valve and valve 
gear. The new type of compressor is 
shown in Fig. 2. 

Through the use of a_ balanced 
valve, it is possible to control this 
machine by automatically varying the 
point of cut-off in the steam cylinders. 
This method of regulation maintains 
a constant speed for changing steam 
pressure and at the same time varies 
the speed of operation to the demand 


for air. The steam is always admitted 
to the steam cylinder at full boiler 
pressure and the compressor there- 
fore operates automatically at _ its 
highest efficiency. The automatic cut- 
off regulation is claimed to result in 
a considerable saving in actual steam 
consumption. 

The piston valve is a balanced valve 
of the telescopic type. The cut-off 
valves are right and left hand thread- 
ed to a cut-off valve stem. The steam 
is admitted through the center of the 
valve, passing then through the vari- 
ous ports to the cylinder and being 
exhausted by the ends of the valve: 
This construction exposes the valve 
chest covers and steam packings to 
exhaust pressure only and_ reduces 
the liability of leakage. The design 
of this valve is claimed to preclude 
any possibility of warping. The valve 
is said to be so balanced that the 
friction is minimized and lubrication 
facilitated. 

The steam ports are large and un- 
usually direct. A special effort. was 
made to reduce the condensation sur- 
faces in the cylinders. Steam econ- 
omy is said to be promoted by the 
complete insulation, the separation of 
live and exhaust steam passages, and 
by the fact that the steam chest par- 


tially encircles the cylinder. This 
arrangement is shown clearly in Fig. 3. 

The steam receiver is a direct con- 
nection between the high and low 
pressure steam chests. The low pres- 


sure chest is proportioned to furnish 











| 
FIG. 3 — SECTION THROUGH HIGH 
PRESSURE STEAM CYLINDER 








additional capacity. Its location per- 
mits the heat to be used in heating 
the cylinder and valve instead of 
being lost by radiation. Cylinder 
alignment is maintained by a special 
expansion joint. The governor is a 
speed and pressure regulator which 
varies the cut-off by automatically 
rotating the cut-off valve stem and 
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changing the 
relative 
of the 
valves. Essential- 


position 
cut - off 


ly it is a chain- 
driven, rotary 
oil pump, acting 
against a weight- 
ed plunger. The 
variation in oil 
pressure, due to 
the changing 
speed of the 
compressor, or 


in the air pres 


sure through 
the movement 
of the plunger, 


changes the cut- 
off point in the 
steam cylinders. 
This governor is 
claimed to be 
entirely 
matic in 
tion. 


auto- 
opera- 


Lubrication 
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of both air and 
I : MO@OTOR-DRIVEN 
steam cylinders 
and valves is 
oil rs. 


through force feed 


The other 


secured 
features of this compres 
sor resemble those of a similar type 
These 
pletely enclosed main frames contain 
ing the 


now in_ service. include com- 
reciprocating parts, 
bath 


water jacketed air compressing 


automatic 
lubrication by the system and 
Cyii- 


ders. The new compressor is built 


> 


in capacities from 608 to 3,620 cubic 
feet per minute and for discharge air 
pressures from 10 to 110 pounds per 


square inch. 


Motor-Driven Rotary Sand Riddle 


A motor-driven rotary sand _ riddle, 
adapted to screening molding and core 
built by the Hall-Holmes Mfg. 
Mich., is shown in the 
illustration. The riddle 


with two 


sand, 
Co., Jackson, 
accompanying 
is portable, being equipped 
truck wheels at one end, but in the ac- 
companying illustration these wheels are 
The handles 


attached to the front supports, facilitate 


covered by the sand heap. 


lifting the riddle to move it to any de 
sired part of the shop on the two truck 


wheels. The frame is so constructed 


that a wheelbarrow readily can be s 
underneath the screen. The rear legs 
are adjustable and can be raised or low 
ered to give any incline to the screen 
desired. This is advantageous in 
screening core sand that has just bee 
mixed with oil and permits of raisi 
the frame so that the screen is nearly 


1 


level and the lumps of sand and _ oil 


will separate and will pass through the 
screen before rolling out of the front 
end. A tapping device keeps the screen 
clean and when 


open even using wet 


ROTARY SAND RIDDLE BUILT BY 
MFG. CO. 

material. This device can be adjusted 

to strike a light, medium or heavy blow, 

or can be thrown out of operation en- 

tirely if so desired. The screen can be 

~} 


( 


ianged quickly from one mesh to an- 
bolts in the 
friction band which holds the screen to 


other by removing two 


the drum and by putting on a = screen 


of different mesh. However, in shops 
requiring screens for two or three dif- 
ferent classes of work and in which the 
screen is frequently changed, the mixer 
is furnished with extra drums. Chang- 
ing the drum is an exceedingly simple 


operation. The head is removed by 
loosening two thumb nuts and this per- 
mits of slipping off the drum and _ plac- 


ing another in position. It is claimed 





COMBINATION JOLT AND SQUEEZE 


RAMMING, SPLIT 
MACHINE 


PAETERN 


that the entire change can be effected in 


ess than two minutes. The hopper 
and discharge chute is made of heavy 


gage steel. “In the hopper is located an 
agitator which revolves when the screen 


is in operation to prevent the sand from 
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This 


riddle is 


clogging. 
rotary 
either 
with a crank for 


furnished 


hand power and 
belt 
power, or can be 





pulley for 


driven by an 
electric 
When 


ly operated, it 


motor. 
electrical 


is driven by a 
; - horsepower 
motor, either al 
ternating or di 
rect current. The 
motor is con- 
nected to the 
screen by a 
worm gear, 
which operates 
in oil, the mo 
tor being entire 
ly enclosed to 
protect it 
sand and 
The 


from 








dust. 

HALL-HOLMES control 

switch is mount 

ed on the motor 

housing within easy reach of the opera 

tor. The current from a lighting cir 

cuit furnishes sufficient power to drive 
the motor. 

The riddle shown in the accompanying 

illustration is installed in the plant of 


the Lusk Foundry Co., Jackson, Mich. 


Jolt Ramming Device on Plain Split 
Pattern Machine 


H. Mumford Co., Elizabeth, 
molding machine manufacturer, 


The E. 
NG oe 
has brought out recently the combina- 
tion jolt and squeeze ramming, split 
pattern machine shown in the accom- 
panying illustration. The addition of 
the jolt-ramming feature to the plain 
split pattern machine is said to elim- 
inate hand tucking, and to avoid the 
difficulties experienced with molds which 
are unevenly rammed or which are 
poorly vented. 
entirely by 


The mold is rammed 


power, as in a plain jolt-rammer. 
Each mold is given a certain number 
of jolts, squeezed, and the pattern is 
then drawn by machine, so that all 
molds are rammed to the same densi 
ty. Difficult work, it is said, may be 
both 


machine. 


stooled and_ stripped on_ this 


In substantiation of the claim 
that this 
put, the result of operating it on brass 


machine increases the out 


valve work is given. This work re- 
quired a 12 x 16-inch flask, 4 inches 
deep in each half. A saving of 20 


seconds per half is said to have been 
effected. by the addition of the jolt- 
ramming device to an old split pattern 
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machine. The saving, 
therefore, on this light 
class of work, amount- 
ed to 40 seconds per 
mold. On deeper and 
larger work, the sav- 
ing is said to be in- 
creased. The new ma- 
chine is now being 
used in making loco- 
motive lubricators and 
injectors, flanged fit- 
tings, valves, motor- 
cycle crank cases, etc. 

The machine is of 
simple design. The 
valve used is the sin- 
gle-piece type em- 
ployed by the Mum- 
ford company for 
many years in its 
plain  jolt-rammers. 
The small internal 
cylinder for jolting is 
said to be very eco- 
nomical in the use of 
air. Counterbalanced 
springs are enclosed 
in the base. The com- 
pany’s type of hand 
start double guide cyl- 
inder pattern lift, and 





vibrator frame, are 
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used. 


four horsepower. Sand, 
| chilled iron grit, shot 
or any other abrasive 


can be used. 


New Multiple Mold- 
ing Machine 


H. E. Kimball, fore- 
man of the Dallas, 
Tex., foundry of the 
Continental Gin Co., has 
designed a new type of 
multiple molding ma- 
chine. The machine, 
which has been used on 
a large number of jobs 
at this plant, is shown 
in the accompanying 
illustrations. A descrip- 
tion of the practice in 
molding water meter 
boxes furnishes a clear 
outline of the operation 
of the Kimball machine. 
The flask used for this 
work is 12 x 15 x 3} 
inches. It is made of 
5/16-inch cast iron and 
has lugs with pin holes 
for a 33-inch pin at 


each end. The patterns 


are attached to a wood- 

; en follow board, 12 x 

DIRECT HIGH PRESSURE ROTARY rABLE SAND-BLAST . : ’ seat 
20 inches, which has 

and housing, and a belt bucket ele pins matching the flask. -\ gate 1s at- 


Rotary Table Sand-Blast 


The direct high pressure rotary 
table sand-blast shown in the accom- 
panying illustration is a recent devel- 
opment of the Pangborn Corp., Hag- 
erstown, Md. It is designed for hand- 
ling medium and small castings. These 
machines are built in two sizes, hav- 
ing 90-inch and 70-inch diameter ta- 
bles respectively. The over all height 
of the large machine is 12 feet and 

















FIG. 1—KIMBALL MOLDING MACHINI 


of the small machine, 9 feet 6 inches 
Both sizes have the same clearance 
over the surface of the table. 

These machines comprise a multiple 
chamber pressure sand-blast, complete 
rotary table with driving mechanism 





vator. The equipment is_ centrally 
controlled and operated from in front 
The table makes one complete revo- 
lution in tive minutes. The blasting 
compartment is completely enclosed 
by a series of rubber curtains, so that 
no sand or dust comes outside the 
housing. The rotating nozzles are set 
at a slight angle and pass over the 
entire surface of the table. Two noz- 
zles are provided on the large and 
one on the small machine. All mov- 
ing parts are enclosed 

In operation, the workman places 
a layer of the pieces on the table as 
it rotates The nozzles revolve in- 


side the housing and cover the entire 


surface of the table \s the pieces 
come out from under the curtains 
they are turned over. When thor 
oughly sand blasted, they are removed 


and new work is placed on the table 
The sand, after striking the work, 
falls through the grates of the table 
to the boot of the elevator and 1s re- 


turned automatically to the sand-blast 


The refuse is thoroughly separated 
from the sand The multiple cham- 
ber sand-blast refills without inter- 
rupting the blasting The dust laden 
air is exhausted through the open- 
ings at the rear of the housing. The 


rotating of the table and the handling 


of the sand require approximately 


tached to the board to connect all of the 


patterns and a turned gate pin or stick, 


2 inches long, is nailed in the cen- 
ter of the gate. The flask 1s placed 
on the board and rammed in the same 
manner as a snap flask. It is struck 
off with a straight edge and about 
<-inch of sand is then riddled on to 
it. A 4-inch wooden rolling pin 1s 
used for rolling the = sand. \ roll- 


over board then 1s placed on top ot 
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FIG rYPES OF PATTERNS USED 


the pattern, which is rolled-over on 
the machine 

The machine, which operates some- 
what similar to a stripping plate ma- 
chine. then draws the patterns, with 
follow board, out of the drag In- 
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letting the patterns down 


through the plate, the machine 


stead of 
moves 
upward, lifting the follow board, with 
the pattern, the mold. A 
gate is cut to the bottom of the mold 
The 
lifted off 
and placed on a board on the floor. 


clear from 


with a brass tube or gate cutter. 
mold then is ready to be 
The next mold is finished in the same 
top of the 
for the first 
the second. 


repeated 


placed on 
the 


drag 


manner and 
forming 


the 


first, cope 


and for 


operation is 


mold 

This 

times. 
Then, 


stacked as 


seven 


after the molds have _ been 


high as desired, a plain 


cope is rammed and a gate or sprue 


All 
the molds are then clamped together. 
one end of the ladle shank 


is cut through to the top mold. 


In pouring, 
rests in a fork placed high enough to 
The 
Two ad- 


reach the top of the mold. iron 
is poured in a small stream. 
justable arms are provided on the top 
of the 
Fig. 1. 


permit the removal of the mold and 


machine, as shown at A in 


These arms swing out to 
swing into a position under the ends 
of the 


the board in 


order to raise 
The 
can be adjusted for any ordinary pat- 
the a strip- 
ping plate Fig. 2 
patterns 


follow board in 


drawing. machine 


tern in same manner as 
machine. In 
and follow 


used in the Continental Gin foundry. 


are 


shown boards 


Method for Controlling Chill in 


Cast Iron 


(Continued from page 493.) 
fact, a close analysis of Mr. Johnson’s 
data brings out more forcibly my con- 
tention, namely, that the quantitative 
control of chill in commercial 
irons, aside from the physical effects of 
test, and 
size of chiller, is practically dependent 


cast 


casting temperature, size of 
upon the percentages of silicon and total 
In support of this state- 
ment, a chart, Fig. 8, is 
Mr. Johnson’s data are tabulated. 


carbon present. 
offered, in 
which 
His A and B series, not having a meas- 
urable chill, have been left out. It will 
be noticed that his G, C and F series, 
forming a line for %-inch chill, and his 
E on a line representing %4-inch chill, 
are in perfect agreement with my data, 
the lower right-hand 
lines the point 
representing 6.67 carbon and no silicon. 
While his speciman D does not seem :o 
agree with this theory, it is entirely 
possible that it may not be in its proper 
position, either 
analysis, making 


shown in 
and all 


corner 


verge toward 


because of error in 


silicon or carbon 

the not 
though a larger test 
pig than usual, or very low pouring tem- 


too 


low, or because sample was 


representative ; 


perature, would cause the specimen to 
show no chill. 
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Safety in the Foundry 

“Safety in the Foundry,” is the title 
of a 188-page volume by Magnus W. 
Alexander, of the General Electric Co., 
Schenectady, N. Y., who is chairman of 
the committee on safety, and sanitation 
of the National 
The book is published under the aus- 


Founders’ Association. 


pices of this organization and can be 
purchased by those not affliated 
this society at a price of $1.50. 
This book has out of the in- 
vestigations carried on during the past 


with 
grown 


two years by the author in his capacity 
as chairman of the National Founders’ 
committee on safety and sanitation and 
the information 
was published by the committee in the 


form of bulletins, the book contains this 


while considerable of 


material in a revised form, brought up- 
to-date and enriched by illustrations not 
published heretofore. Many fea- 
been incorporated 
chapters 


new 


tures have and en- 


have been added. 


A chapter on physical examination of 


tirely new 
employes has been appended because of 
the conviction that the physical fitness 
of an employe for his work, equally with 
the 
work 
the safety 
ploye. 

The 
that 
fact that it reflects the experience and 


safe condition of work rooms and 


essential element in 
the 


tools, is an 


and well-being of em- 
for recognition 


the 


appeal 
this 


strongest 


can be made by work is 


expert judgment of many practical 


and foundry’ executives 
the 


many 


foundrymen 


throughout They have 


valuable 


country. 
contributed sugges- 
tions and their shops have been utilized 
safety 


devices, the effectiveness and desirability 


for practical experiments with 


of which were to be proved before they 


could be recommended for - adoption. 
The bulletins, as originally issued by the 
National 


wide attention and the suggestions and 


Founders’ Association, attracted 


have 
been followed in many shops with the 


recommendations contained therein 


result that working conditions today are 
the 
heretofore. 


standpoint 
No 


as- 


satisfactory from 
of the 


undertaking in recent years by 


more 
employe than 
any 
toward a 
goal and 


the work throughout reflects the’ pains- 


directed 
than 


sociation has been 


more humanitarian this 
taking effort of the author and his co- 
workers. The volume will prove to be 


a valuable addition to every foundry- 
man’s library as every phase of safety 
work pertaining to foundry operations 


is covered in detail. 


A booklet entitled “Helpful Hints 
on Air Compressor Installations” has 
been issued by the Gardner Governor 
Co., Quincy, Ill. The various points 
considered are selection, location, air 
tanks, leaks, safety valve, lubrication, 
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air pressure, speed, heat, cooling wa- 
ter, thermo-syphon water, suction 
pipe, strainer, discharge pipe, check 
valve, belt drive, unloader, air lift, 
and repairs. Illustrations of 
various types of air compressors built 
by this company also are included. 


noise 


Application of Scientific Management 
(Continued from page 507.) 

that it is not a thing to be taken up 

without a full understanding of what 

it involves. 

It would seem that there is no more 
fertile field nor any industry requir- 
ing scientific management more than 
the foundry. Great progress has been 
made in the metallurgical branch of 
foundry practice, but much of its 
benefit is lost due to the lack of a 
proper system and organization in the 
foundry for putting into practice the 
results of the metallurgist’s work. I 
lave in mind a foundry which made 
several classes of work calling for 
totally different mixtures, a part of its 
work being machinery castings which 
were to be soft, and another part being 
castings which were to be hard, and 
in spite of the maintenance of a met- 
allurgical laboratory, there were all 
too frequent instances of the castings 
which should have been hard being 
soft and those which should have been 
soft being hard. As far as could be 
determined, this resulted from insuf- 
ficient control or the lack of adequate 
system and supervision in the charg- 
ing of the cupolas, the pouring, and in 
segregating the different grades of 
scrap. 

Another case which came to my at- 
tention was that of a concern which 
had been having trouble with its cast- 
ings and employed a metallurgist to 
work out an analysis and formula to 
serve as a guide for the foundrymen 
in melting, but still its castings con- 
tinued to be hard or defective. The 
manager of the concern sent for the 
foundryman and questioned him as to 
whether or not he was making proper 
use of the information supplied by the 
metallurgist, and received the follow- 
ing reply: “Mr. Jones, I can’t under- 
stand why that iron doesn’t come 
right because I have put a piece of 
paper containing the analysis into the 
cupola with every charge.” 


The Cleveland Galvanizing Works 
Co., Cleveland, has purchased 19 par- 
cels of land adjoining its plant, which 
will permit of making large extensions 
in the near future. The company 
manufactures a line of weldless wire 
chain, cash chain, etc. The property 
has a Pennsylvania railroad siding and 
fronts on four streets. 
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1916 Meeting of Foundrymen 

Cleveland has been selected for 
the 1916 meetings of the American 
Foundrymen’s Association and_ the 
American Institute of Metals, which 
will be held at that place during 
the week of Sept. 11. The exhibition 
of foundry supplies and equipment 
will be conducted in the Coliseum, 
which contains 60,000 square feet of 
floor space on one level. The loca- 
tion of the exhibition hall is within 
close proximity to the leading hotels, 
which will make it of ready access 
to those attending the sessions of 
the two technical societies. Head- 
quarters have not yet been estab- 
lished, but announcement of this will 
be made in the near future. This is 
the second time in the history of 
the American Foundrymen’s Associa- 
tion that Cleveland has been chosen, 
the previous meeting having been 
held in that city in 1906, when the 
first exhibition was conducted in the 
Central Armory. Since that date the 
exhibition feature has grown  tre- 
mendously and this likewise has been 
accompanied by a large increase in 
the membership of the two allied 
societies. 


Casting Steel Chills in Bronze 


Castings 
By W. J. Keep 

Question:—We are experiencing diffi- 
culty with casting steel chills in bronze. 
Will you kindly advise us how this can 
best be done to insure proper results? 
For instance, how warm should the 
chills be and would something in the 
nature of a flour dip before the chills 
are placed cause the metal to lay closer 
and avoid steaming the mold? 

Answer :—It probably will be advis- 
able for you to coat the chills with tin. 
You might warm the chills and dip 
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The American Malleable Co., Owosso, Mich., 
will add another furnace and double its ca- 
pacity. 

The Love Machinery Co., Lexington, Ky., 
will establish a foundry for the manufacture 
of lathe castings. 

Percy and Frank McCallum, Chatham, Ont., 
Can., will establish a brass and iron foun- 
dry at Bathurst, N. B. 

The Federal Brass Works, Detroit, has 
taken over the plant of the Brass & Alum- 
inum Foundry & Machine Co. 

The Beloit Foundry Co., Beloit, Wis., con- 
templates leasing a plant in South Beloit and 
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them in a 25 per cent solution of 
silicate of soda and water and when 
dry the chills will not rust. It probably 
will not be necessary to warm the 
chills unless they are so large that they 
will chill the bronze, in which case it 
might be necessary to heat them. 
New Stow Grinder 

An adjustable, flexible grinder, built 
by the Stow Mfg. Co., Binghamton, 
N. Y., is described in a _ four-page 
folder recently issued. This grinder 
is particularly adapted for installa- 
tion in metal-working establishments 
and can be used to advantage in steel 
and iron foundries. The motor shaft 
combination is mounted on a_ truck 
which can be transported to any part 
of the shop, thereby eliminating the 
necessity of taking the work to the 
tool. The motor is enclosed with the 
starting equipment incorporated with- 
in the motor frame. In the direct 
current equipment the variation in 
speed is obtained by means of a 
plunger in the pole piece which op- 
erates to change the resistance of the 
magnetic circuit. It is claimed that 
no power is lost in this operation. 
This speed variation permits of the 
consumption of worn emery wheels 
down to the minimum, insuring the 
proper cutting speed regardless of 
size. The motor is so balanced on the 
truck that it may be adjusted to the 
proper angle to meet all grinding 
conditions. This grinder is also fur- 
nished for alternating current, but 
the motor does not regulate any 
cycle or phase. 

The Carborundum Co., Niagara Falls, 
N. Y., manufacturer of abrasive mater- 
ials, is erecting a 2-story, 80 x 144-foot 
kiln building at that place. The com- 
pany advises that the equipment con- 
tracts have been placed. 


will double its capacity upon removal to the 
new quarters. 

C. S. Rinebolt, Lima, O., formerly with the 
Crucible Casting Co., of that city, will estab- 
lish a brass and aluminum foundry. 

The J. R. Fleming & Son Co., Scranton, 
Pa., has been incorporated with $50,000 capital 
stock by J. R. Fleming, J. T. Fleming and 
S. A. Fleming. 

The Fay Foundry Co., St. Joseph, Mich., 
has been reorganized as the Fay-Kultgen Foun- 
dry Co. with $12,000 capital stock by M. Fay, 
John Kultgen and Matilda B. Fay. 

The Shortell Iron Foundry Co., Seymour, 
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Trade Notes 


The Buffalo Foundry & Machine 
Co., Buffalo, manufacturer of vacuum 
and chemical apparatus, has opened an 
office at 1432 Whitehall building, New 
New York City. The company also 
does a general jobbing, foundry and 
machine business. 

“A Brief Description of a Powerful 
Core Binder,” is the title of a 16-page 
booklet issued by the Robeson Process 
Co., New York City, which is devoted 
to the use of glutrin in core mixtures. 
The many advantages of this material 
are pointed out and views of a few of 
the many different types of cores, both 
small and large, that can be made by 
this binder also are included. 

The Coleman Foundry Equipment 
Co., Cleveland, industrial plant and 
foundry engineer, will design and su- 
perintend the construction of a ma- 
chine shop for the American Car & 
Ship Hardware Mfg. Co., New Castle, 
Pa. The building will be 60 x 140 
feet. The office will be located on the 
second floor of this structure and will 


be 30 x 60 feet. 


The United Smelting & Aluminum 
Co., New Haven, Conn., has com- 
pleted its new plant for the manufac- 
ture of aluminum ingots, alloys, etc. 
It is equipped with 17 modern melt- 
ing furnaces and the necessary aux- 
iliary equipment for 
handling materials. 


economically 


Last month, the Snyder Electric 
Furnace Co., Chicago, started up 
three basic furnacés at the plants of 
the Gerlinger Steel Casting Co., Mil- 
waukee; Halcomb Steel Co., Syracuse, 
N. Y., and Dayton Steel Foundry Co., 
Dayton, O. The Gerlinger furnace 
has a 24-hour capacity of six tons. 
The Halcomb furnace is of 30-ton and 
the Dayton furnace of 10-ton ca- 
pacity. 


WHAT THE FOUNDRIES ARE DOING 


Activities of the Iron, Steel and Brass Shops 





Ct., has been incorporated with a capital stock 
of $50,000 by William H. Shortell, Frederick 
Shortell and Robert Shortell. 

The foundry buildings of the defunct A. 
& H. Foundry Co., Hamburg, Pa., have been 
sold to M. A. Dunlap, Pottsville, Pa., who is 
expected to put the plant in operation. 

The Metal Specialties Mfg. Co. Wil- 
mington, Del., has been organized with $250,- 
000 capital stock by Herbert E. Latter, C. L. 
Rimlinger and Clement M. Egner. Castings, 
mercantile devices, machines, etc., will be 
manufactured. 

The Sanitary Mfg. Co., Kenova, W. Va. 








514 


stock of 


manufacture of 


has been organized with a 
$300,000 to 
sanitary fixtures. <A 
will 


shop, enameling department, etc. 


capital 


engage in the 


plant will be equipped 


which include a brass foundry, machine 


rhe Specialty Machine Co., Toronto, Ont., 
Cau., has been incorporated with a _ capital 
stock of $150,000 to engage in a foundry and 
mechanical engineering business. The in 
corporators are George M. Willoughby, James 
H. Fraser and Francis H. Hurley. 

The Canadian -Chadwick Metal Co., Ltd., 
Dundas, Ont., Can., has been incorporated 
with $40,000 capital stock to engage in F 
foundry, machine and _ engineering business 


John R. Marstall, Arthur B. Turner and 


Henry A. Burbridge are the incorporators. 
The Neely Rotary. Engine Co. of Canada, 
Ltd., Toronto, Ont., has been incorporated 
with a capital stock of $200,000 to engage in 
the manufacture of engines, automobiles, mo 
tors, machine castings, tools, et« The incor 
porators are Wilbur F. Neely, Arthur T. 
Lawson and John Whitfield, 33 Sherbourne 
street, Toronto. 
° 
New Construction 

The Franklin Foundry Co., Franklin, Pa 

will erect a plant. 


The Louis Sacks Iron Foundry, Newark, N 


J., will build a one-story foundry 
The Dudlo Mfg. Co., Fort Wayne, Ind., will 
erect a foundry at a cost of $5,000 


The Doehler Die Castings Co., Toledo, O., 











will erect a new plant 1 

The Davis Foundry 
will erect a two-story 

The Crown Cork 
contemplates building 

The Pequonnock 
Conn., will erect an additi f 

The Buick Motor Co., Flint, Mict will 
build a 2-story foundry, 300 x 530 feet 

The Clinton Cam Co., Clinton, S. C., con 
templates erecting a foundry 

The Crucible Casting Co., Lima, O., is 
erecting an addition to its plant 

The Wet Wash Net is 
building a 2-story feet 

The Canadian I nkle Co 
Toronto, Ont., is ndry to 
cost $5,000 

The Baltimore Car & Foundry Co., Balti 
more, will erect a 273 x 1,200-foot addition to 
its plant at a cost ipproximately $500,000 

The Vitaphone Co., Plainfield, N. J., manu 
facturer of talking machines, etc., will build 
a brass foundry. 

The Ornamental F iry (¢ Anniston 








] Bay t Stee Cas g { Bavonne 
N ] has | Se site W t will 
erect 

The I » Mas 
} j r ¢ kK 2 x 

The Amer sive ( I gt N 
J., is ere e2 iry at a t { $ 

0 

The Kansas ( K ( s ( 

(sas ( str ( I + 

The Cl Plating & Mfg. ( Spring. 
P is) Ww ere 4 x 60-foot tion 

The Arcade Malle e | i Worcester 
Mass s g rete k steel 

The Ellis Brass Mfg. Co., Falconer, N 


rated with $60,000 capital 
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stock by R. D. Ellison, O. F. Ellison Jr. and 
J. E. Ellison, contemplates erecting a con- 
crete brass foundry, 50 x 100 feet. 

John H. Mullen, Shamokin, Pa., who re- 


cently sold his foundry, contemplates building 
a new foundry and machine shop. 

The Ring Co., Newark, N. 
J., will erect a 1-story, 73 x 123-foot plant at 


American Piston 


a cost of approximately $10,000. 

The Standard Crucible Steel Casting Co., 
Milwaukee, Wis., is building a one-story, brick 
and concrete addition, 40 x 40 feet. 

Permit has been granted to the Morrison 
Foundry Co., Newark, N. J., for the erection 
f a one-story steel and brick shipping room. 

Tre La Plant Co., Marshalltown, Ia., will 
build a brick or concrete foundry, 60 x 200 
feet, for the manufacture of furnace castings. 

The Ruston Foundry & Machine’ Shops, 
\lexandria, La., will rebuild its plant, in- 
cluding a 60 x 100-foot foundry and_ will 
install new equipment. 

The A. J. Lindemann-Hoverson Co., Mil- 


waukee, Wis., will erect a one-story brick 


FIRE BRICK. The Betson Plastic Fire 
3rick Co., Rome, N. Y., has issued an at- 
tractive folder devoted to its product. The 
booklet calls attention to the advantages of 
2 one piece boiler furnace lining. The com- 
pany’s plastic fire brick consist of refractory 
material which forms a jointless lining around 


the entire furnace hearth. The compound is 
pounded in position with a mallet and 
smoothed with a trowel. The pamphlet also 
contains a number of testimonials from users 
of this plastic fire brick. 

CUPOLAS.—In an exceedingly well illus- 
trated, 32-page catalog, the Northern Engi- 
neering Works, Detroit, describes the Newton 
cupola, which is well known to the foundry 
trade. Numerous installation views are given, 
notably those of the United States Cast Iron 


Ford Motor Co., 
type installed 
Ladles of various types also are 


and the 
this 


Pipe & Foundry Co. 


where four cupolas of are 


in each shop. 
shown as well as shop trucks and cars, tumb- 
pneumatic 


and trolley 


barrels, 
track 


ling foundry — elevators, 


overhead electric 
A pocket 
booklet also has been issued by this com- 
which 


systems, 


hoists, cranes and other equipment. 


$1ze 
pany contains installation views of the 
manufactures 
this 


pany is devoted to its electric crane trolley. 


various types of cranes which it 


ind a four-page bulletin issued by com- 


FOUNDRY EQUIPMENT AND _ SUP- 
PLIES.—An_ exceedingly comprehensive cata- 
log, containing 372 pages devoted to foundry 
equipment and supplies, has been issued by 
the J. S. McCormick Co., Pittsburgh. The 





first section is devoted to foundry facings of 
ill kinds, core washes, sand, core binders, 
rushes, et In the equipment section are 
included descriptions of pneumatic floor and 
bench rammers, molders benches, sand _ blast 
supplies and equipment, rosin grinders, wax 
taper machines, foundry riddles and sand 
sifters of various types, sand mixing and 
grinding machines, flasks, melting furnaces for 
brass foundrymen, magnetic separators, cinder 
crushers, patternmakers’ equipment, sprue cut- 


the 
testing 


ters and other machinery for cleaning 


room, hoists, cranes, etc., machines, 


iir compressors, molding machines, core ovens, 
ladles, 


unusually 


coremaking machines, blowers, 


ladle 


cupolas, 


etc. The catalog is 


buggies, 
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annealing shop, 135 x 160 feet, to cost ap- 
proximately $25,000. 

Contract has been awarded for the erec- 
tion of a two-story addition, 70 x 160 feet, 
for the Waterbury Farrel Foundry & Machine 
Co., Waterbury, Conn. 

John Rohrberg, proprietor, Camas Brass 


Works, Camas, Wash., contemplates extending 
his foundry to provide for the casting of iron 
as well as brass and aluminum. 
been awarded 

50-foot addition 


Craig, 


has 
41 x 
M. 


Equipment 


Contract for the erec- 
to- the 
founder, 


installed 


foun 
Hart 
shortly 
$100,00( 
Mfg 
pre 


tion of a 
brass 
be 


approximately 


dry of James 
ford, Ct. 
Additions 
will 
Co., 


will 
costing 
erected by the 
Wis. 
for a five-story 
54 x 300 feet. 
Bristol 
$100,000 
be of 


180 x 


Aluminum Goods 
Plans 


steel 


be 
have been 
brick 


Manitowoc, 


pared and struc- 
ture, 


The 
ing a 


Ct, 
plant. 


Bristol, 
addition to 
brick 
300 


Brass Co., erect- 

The 
containing 
60 


its 


building will and steel, 


a main bay, feet, with a wing, 


x 300 feet, to be used as a casting shop. 


complete in every detail and practically every 

device used in foundry operations is illustrated 

and described. 
INDUSTRIAL CARS.—An 


exceedingly at 


tractive, 152-page catalog recently has been 
published by the Lakewood Engineering Co., 


engineer and manufacturer of industrial equip- 


ment, Cleveland, describing its line of in- 
dustrial cars and factory trucks. Attention is 
called to the fact that little consideration has 
been given to the proper care and construe- 
tion of small steel industrial and .contractors’ 
cars and trucks. The necessity, however, of 
designing small light rolling stock suitable for 


withstanding severe rough and tem- 
porary road beds, requires not only theoretical 


ability, but 


usage on 


engineering 


practical experience 
and observation. Industrial cars are employed 
in many industries and the catalog shows a 
considerable number of the general types 
which are built. No attempt is made to enter 
into the details of constructing these cars, but 
the Lakewood company points out the neces- 
sity for each manufacturer consulting with the 
builder in order to determine the type of 
car most desirable for the service intended. 
The capacity of the Lakewood stops is shown 
by the fact that early this year an order for 
30 miles of 24-inch gage portable track was 


shipped to France at the rate of more than one 
mile per day without interfering with deliveries 
on a large volume of domestic business. Within 


less than a month after the receipt of the 
order, the Lakewood company recently  fur- 
nished eight carloads of cars and track for 
service in the interior of Venezuela. The 


catalog is profusely illustrated and handsomely 


printed. Among the products described are 
two-way dump cars, quarry cars, mine cars, 
skips, scale boxes, stone sleds, bin gates and 


cars for service in coal and ore mines, sewer 


tunnel work, chemical plants, steel and wire 
mills, cement plants, blast furnaces and auto 
mobile plants. Among the products described 
are side, bottom, end and all-around dump 
cars, rack cars, removable sides, gate dump 
cars, scale cars, incline cars and_ platform 
cars. The factory trucks described and _ illus- 
trated include a wide variety of different 
styles suitable for almost any- class of factory 
service. Other products described include 


tracks, clam shell buckets and concrete mixers 
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